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‘ purpose of the remedlal process for a contammated s1te i$ to 1mplement remed1es that
”-"*reduce control or elrmmate r1sks to human health and the env1ronment The=ﬂ

' -:‘Under CERCLA and the Superfund process a Basehne R1sk Assessment 1s the vehlclet-_'_:'f:"'.
o or tool used to evaluate the potent1al threats to pubhc health and the envrronment
"-j}‘from a srte 1n the absence of any remedlal actlon (U S EPA 1988) It ldentrfles and"'-

ThlS Basehne RlSk assessment addresses the potent1al I‘lSkS assoc1ated" w1th the\ w

Amerlcan Chemrcal Servrces Srte (Slte) under the‘ “no actlon’ \alternatlve The no- et

actlon alternat1ve assumes that no correctlve actrons wrll take place and no I'CStIlCthIlSj':‘__l :

The;Basehne Rlsk Assessment for the S1te was performed cons1stent w1th the Rlsk*
Assessment Gu1dance for Superfund (RAGS U S EPA 1989) In addmon gurdance_-.

recommended 1n RAGS for conductmg spec1f1c parts of ‘the r1sk assessment were used
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, - .
x‘ S | =

_'\,:No correctrve actlons w1ll take place and no restrrct1ons wrll be placed on
;,‘_.;future use of the S1te S o H, T . X

: ,;'There are no groundwater use restrrctlons .

..:There is the potent1a1 for future development of the Slte

- Contamrnant concentratrons 1n varlous medla are assumed not to change _
2 J .. I Over tlme .. .Iﬂ-v;' :‘ v“ ‘.‘- '[’. ¥ L“' : ' i: ‘. R <L ', ." "—\'- L ’. : .. -" --‘._-..," 3 '--‘ ‘-.: "-/'”'.-I:

'ZI.;'Identlflcatlon of Chem1cals of Potentlal Concern

- f“Toxrcrty Assessment

A ""Exposure Assessment R RS L A
:'\h.."\'.\" AN ; .-..; '}. " MR ', T
TR} .i,‘R1sk Character1zatron :

Ident1flcat10n of Chemlcals of Potentral Concern ThlS component consrsts of a rev1ew
o _';,of ‘the.. data collected durmg the remedlal 1nvest1gat10n ‘at-'the Srte 1n vrew of data'
o :,{f.vahdrty, chemlcal concentratlons medla m wh1ch the chemlcals have been detected
y \.'."ifrequency of chemrcal detectlon the toxrc propertles of the chemlcals the phy51cal

3 ;_-propertres of each chemrcal as they relate to fate and m1grat1on potentlal and the
_condltlons of potentlal exposure to 1dent1f1ed human receptors Sl ‘

N

Tox1c1ty Assessment S -.The toxrcrty assessment 1s a determlnatron of the quantrtatrve
| :-and quahtat1ve relatronshlp between the magmtude of exposure to chemlcals of
- ,fpotentral concern at the Srte and the probabrhty of occurrence of adverse health effects

"__"-';'}'from that exposure

A T

\.--

';_'Exposure Assessment ThlS element of the Baselme Rlsk Assessment 1dent1f1es
populat1ons potentrally exposed 10" Srte contam1nat10n and evaluates the potentral

-

"

magmtude and duratron of therr exposure

M
iR L. 2 e Ty
Sa E Ly !
. TN ] B . . - K : . N L L
W LN . [ I3 '. ' - .!\-x . , ' - 4 - PR .
A [ v".r 1,

Rrsk Characterlzauon ThlS flnal element 1ntegrates the toxrcolog1cal 1nformat10n for
the chemlcals of potentral concern w1th potentral exposure con51derat10ns to arrlve at - o

' . ) o
" . . J
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T S :
' B . <
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'\ Prev1ous sectlons of the S1te Remedlal Invest1gat1on (RI) Report prov1de descr1pt1ons R
of the S1te locatlon hlstory, phys1cal characterlstrcs (1 €. geology, hydrogeology, etc ),| _, ST
and sampllng,locatlons and medla Also 1ncluded in prev1ous secttons 1s a dlscussmn of N

“~a

Informatron presented in these prev1ous sectlons has been used 1n the Baselme R1sk

Assessment to assrst 1n assessmg pubhc health I‘lSk Reference to approprrate SCCthI‘lS
of the RI Report should be made for detarled drscussrons of the background }_’
1nformat10n ST e e e , '

Because of the large area w1th1n the Slte RI/FS boundary, the numerous medra .
affected by contam1nat1on and several dlscrete areas where contamrnatron sources ', :
ex1st ‘the. S1te was d1v1ded 1nto n1ne opcrable areas (areas) 1nclud1ng the Gr1ff1th
Mun1c1pal Landflll for evaluatlon 1n the rtsk assessment These areaS' are defmed as ' e

Groundwater Upper Aqurfer :

Groundwater Lower Aqurfer LR ‘ ;
Surface Water Coei T e B A
Sedlments : ' RS

Stlll Bottoms and Treatment Lagoon Subsurface Contammatlon L

©
s

Off-S1te Contalnment Area Subsurface Contam1nat1on

; Kaplca Pazmey Area Surface and Subsurface Contamlnatlon
- Grlfflth Mun1c1pal Landflll | T

’Ihese nine- areas have been evaluated w1th respect to the contamlnatlon present at 5

each locatlon In def1n1ng these areas potent1al exposure pathways and Feasrblhty
Study needs were taken 1nt0 cons1derat10n Table 7 1 prov1des a summary of samples .
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7 12 Identrfrcatlon of Chemrcals of Potentral Concern - Co BRI
The 1dent1f1catron of chemrcals of. potentral concern at the’ Srte 1nvolved a number of

o

-

. L

steps These steps as outlmed 1n the gurdance have been used to arrrve at a hst of

chemlcals of potentlal concern whrch were subsequently evaluated in the Baselme Rrsk .

"l

Assessment

‘7 12, l Chemrcal Analysrs of Srte Medra‘ e e e T
After evaluatrng the quahty/val1d1ty of data obtamed from the performrng Contract 2 - o
Laboratory Program (CLP) laboratorres -fiumerous’ chemrcals were determmed to’ bef}! R LY

present 1n varlous medra at the Srte Twenty seven Target Compound Lrst (TCL)"--_,,.’"_-_‘- L

e T L Tt

" volatrles were detected i varlous medla as. were 51 TCL semrvolatrles 14 TCL?"\;_‘__ e
pest1c1des/PCBs more than 400 tentatrvely 1dent1f1ed compounds (TIC) and the full..-f.'j S
Target Analyte Lrst (TAL) of metals Tables 7 2 through 7 10 present the chemrcals

o detected in- the desrgnated source areas at the Srte along w1th therr respectrve

e

. -,.\
<

|
[
l

l .
|

s
i
B

mrnrmum maxrmum and arrthmetrc average concentratrons and frequency of
detectlon S U T e

a2

_ The chemrcal analyses of samples were performed through the CLP and have been e
R evaluated as to therr usablhty in accordance with_ U S. EPA gu1dance for valrdatron of ‘?; '- - -
o organrc and 1norganrc tanalyses of envrronmental samples (US EPA, 1988a and b) e

.{. .

R Data used 1n the present r1sk assessment 1nclude unquallfred data and- data Wh]Ch e
represent estrmated quantrtles (quahfred J) For a descrlptlon of the evaluatron of IR

L data quallty,' refer to Appendlx Q of the RI Report'

i .o SR

7 1 2 2 Development of a Set of Chemrcal Data and Informat1on for Use 1n the Rrsk

l),.

Assessment L r_-.:i-ff' P ',j;

LN

The followmg descr1bes the ratronale for selectron or exclusron of 1dent1f1ed chemrcals
1n the data set as chemrcals of potentlal concern for further evaluatron 1n the rrsk

assessment The process of 1dent1fy1ng chemrcals of potentlal concern and whrch
L samples to 1nclude in the evaluatron s an 1ntegrated procedure S g k i

ot el : S

As suggested 1n recent gu1dance‘ chemrcals that exh1b1t the followrng characterlstrcs are S

to be 1ncluded m a set of chemrcal data and 1nformatron for use 1n the Baselme Rrsk "y f SRR
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e ) | Posrtlvely detected in at least one CLP sample ina- grven medrum Posmvely
L ;’.detected chemicals include both' unqualified results and results qualified as, -
: estimated - but wrth known 1dent1t1es (J quahfred Target Compound Llst
data),,..-..-. ey L T T

,‘_;'_.Determlned to be present at the Srte and not due to contammatron e
. R Imtroduced durrng samplmg or analysrs S T IRV I T
: n Determmed to be the result of chemrcal releases from the Srte and not
R natural background levels,, O L e e T
I_ o "‘,- 1 X" N R - \; B ..,,-’_ S L ..‘ . . W v .- , AR e

Tentatlvely 1dent1f1ed compounds assocrated wrth the Srte and

Transformatlon products of chemrcals demonstrated to be present - RPU
'_\chemrcals posrtrvely detected at the Srte (refer to Appendrx S for a detarled drscussron .

of the precedmg approach and rts applrcatron to each of tthe defrned areas) '-:‘

Because more than 400 tentatrvely 1dent1f1ed compounds were detected at the Srte 1t
. was necessary to. group these chemrcals based on srmrlar chemrcal structure Forty four S |
Y ‘-__ ' groups were rldentrfred and a specrfrc chemrcal was selected to. represent each 1nd1v1dual :
group Table 7 11 shows the chiemical groups and Table 7-12° 1nd1cates the ‘:' y
representatrve chemrcal selected for each group and-a brlef descrrptlon of the ratlonale i ,

for the selectron When possrble the representatrve chemrcal was selectedvsuch that

v_f--" the group s tox1c1ty mrght be evaluated .on. the basrs of a srmrlar chemlcal w1th an
A exrstmg toxrcrty vilue. Thrs approach was agreed iipon by the U Si EPA, Reglon V

v Techmcal Support Group The dec151on logrc applred to the TICs is, 1llustrated m the

dec1sron tree thrgure 7 1 o o

The result of the above processes culmrnated m most chemrcals detected at the Slter

bemg mcluded 1n the rrsk assessment as chemrcals of potentral concern The fmal lrst

of chemrcals of potentral concern based on the above crlterra for each area are
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713Exposure Assessment RIS - T Vel LT
’The exposure assessment. 1s performed to 1dent1fy actual and potentral pathways by

whrch human exposure to contammated Slte medra mrght occur The assessment
consrders factors such as’ the physrcal locatron of contammated areas the type of

contam1nat10n and the populatrons whrch may come 1nto contact w1th these areas

Exposure pathways are 1dent1f1ed for two Srte land use scenar1os 1) pathways based on
land use practrces as they currently exrst and 2) potentral pathways based on’ land use

S changes wh1ch may occur 1n the future and result in: addltronal types of exposure

T, o . AN .t . v . . "'.5“

l Both current and future pathways wh1ch represent possrble exposures were then
l quantrfred 1n order to estrmate the - magmtude of daily - contamrnant exposure B

populatron may 1ncur To accomplrsh IhlS assumpttons pertarnrng to the exposed
. populatron were made such as, the: nature of the. 1nd1v1duals (as chrld vs, adult) the s
- . rate of contact wrth the contammated medrum (e g adult consumes 2 hters of water '_".'" o
B dally) and the length of- t1me the exposure 1s llkely to occur (e g years vs 11fet1me) »
l e These populatron varrables are then mtegrated w1th chemrcal concentratlon data to

\"\'.5'1_',_'_71311Locatronof81te S e A L Plllebo
The Srte is” located at: 420 South Colfax Avenue 1n Grlffrth Indrana The Stte lS B
located rn the northeast one quarter of the southeast one quarter Sectron 2 Townshrp “ -
35 North Range 9 West Lake County, Indlana (Flgure 1 1).. Although the Site name,, -, ST
1s Amerrcan Chemrcal Servrces (ACS) the U. S: EPA has defrned the Srte as 1ncludmg
the ACS property (19 acres) the Pazmey Corporatron property (2 acres formerly
Kaplca Drum Inc ), and the 1nactrve portron of the Grrffrth Munrcrpal Landfrll (about
15 acres) L ‘ L ; ‘ (PRI

[
s

Chesapeake /and Ohto rallroad rrght of-way brsects the Srte in a northwest southeast

drrectlon between the fenced Site’ compound area and the off-51te areas On the west : ' §
and southwest south of the Chesapeake and C)hro rallroad rrght of—way, the Srte 1s '
bordered by the abandoned Erre and Lackawanna rallroad rrght of-way, and the actrve
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‘ The geologrc and hydrogeologrc settrng .of the Slte 1s presented 1n detarl 1n Sectlon 4 of

The upper sand and gravel un1t forms the uppermost aqurfer at the Srte In the Srte

1nﬂuenced by prec1p1tat10n patterns Four domlnant hydraulrc controls have been

R R
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way, the Stte 1s bordered On. the west by wetland areas The northern boundary of the - A
Srte 1s formed by the Grand Trunk rarlroad rlght of—way B S

-

7 1 3 12 Physrcal Settrng / ii R R AR

Tt

- The Slte is located i northwestern Indrana in. the Calumet Lacustrme Pla1n a"'_' _;_:_"'._',

. ~xsubd1vrsron of the Northern Moralne and Lake Regron of Hartke et al (1975) The S R

Calumet lacustrrne Plarn represents a portron of the lake bed of: glacral Lake Chrcago
The landscape is. generally Tow- lymg and exh1b1ts llttle rellef In the 1mmed1ate Slte";ﬁ;__fjf; Rt
v1c1n1ty, surface elevatlons range between 650 and 630 ft,. MSL The lower surface__-.‘;.""" L |
elevatrons are assocrated w1th the wetlands located to the west and south of the Srte

wh11e the hlgher elevatrons represent the rehct sand dunes found east of the Slte

= PR U B . -.,:,:/.'»"

' l . B “__ - -._t"’_ Lt --1_ . /
B . o N -

t"

" thrs report In general the geologrc settrng of the Srte consrsts of approxrmately 130 ft

' : of unconsohdated glac1a1 deposrts overlylng bedrock Three geologlc unrts have been

1dent1f1ed wrthrn the glacral dep051ts These un1ts are an upper sand and gravel un1t SR
an 1ntermed1ate s1lty clay un1t and a lower sand and gravel un1t Bedrock was not f-.i. SR

.I_

encountered 1n any of the borlngs performed for the RI

momtorlng wells the thlckness of thlS un1t ranges from 13 to 32 ft and averages 17 ft “
The upper- aqulfer ex1sts under water table condrtlons at’ the’ Site,: and is-. dlrectly i. DRI

recogmzed for the uppermost aqulfer These controls 1nclude (1) the reglonal
gradrent (2) drscharge to dralnage drtches (3) dewaterrng act1v1t1es at’ the actrve
landflll and (4) recharge to the’ aqutfer whrch occurs mamly m the cleared and frlled
areas Potent1ometr1c maps 1llustrat1ng flow w1th1n the upper aqulfer are presented 1n
F1gures4 17 4 18 and4 21 el . Ce e T
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northwestern portlon of the Slte 0 ;._' e o :~_._. Pt _;'-;ff_.'.. .

“r ,res1dent1al No zonmg changes are planned for the Srte area RN

wrse fashron around the S1te begmnmg at the northeast corner

Sy
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The 1ntermed1ate srlty clay un1t forms a conf1n1ng layer between the upper aqulfer and
the lower sand and gravel unit (lower aqu1fer) The s1lty clay ranges in: thrckness from

e

about 25 ft to 18 ft Th1s confrnmg layer was found to ‘be. the thmnest 1n the iy : o ;

v

The full thlckness of the lower sand and gravel uriit’ (lower aqulfer) was .not penetrated;_.:-_ E R

1n any of the bormgs performed for the RI Drrllers logs for water wells in. the S1te _':‘_f |
v1c1n1ty 1nd1cate that the lower aqurfer can be in® excess of 50 ft th1ck Based on .' _
) momtorrng wells 1nstalled durlng the RI the flow d1rectlon m the lower aqu1fer 1s to:. -

Approxrmately 72 prrvate wells were 1dent1f1ed 1n the Srte v1cm1ty durmg the RI
Frgure 2 7 rllustrates the locatlon of the wells Complete rnformatron on well depth
and aqurfers screened were not avallable for all of the wells The avarlable 1nformat10n

'i.) . -

has been summarlzed m Table 2 6 and Flgure 2- 7 -

f .

The majorrty of the pr1vate wells m the 1mmed1ate Srte v1c1n1ty wh1ch are used for

dr1nk1ng water purposes are located to the east and northeast of the Slte These wells-i _" -
draw water from the lower aqulfer Several wells 1n the upper aqurfer were ldentrfred_’.'l?'t
near the Srte these wells are, generally not used for drrnkmg water supplles but were :
known to be used as drrnklng water supply wells as recently as f1ve years ago by some TR
area resrdents located one half mlle north (upgrad1ent) of the Srte Flgure 4 13

ﬂow d1rect10n in the lower aqu1fer E

1) 1 3 1 3 Zonmg and Surroundmg Land Uses o "‘;'.l-::' s o ,

Zonrng in the lmmedrate vrc1n1ty of the Srte is prrmarlly 1ndustr1al (Flgure 7 2) The
-areas ad]acent (to the Slte on the north east and southeast are zoned either, 1ndustr1al
or lrght 1ndustr1al Areas to the west and southwest of the Slte are zoned one famrly

.(-‘(

In keepmg wrth the current zonrng, the followrng land uses are observed 1n the o

1mmed1ate Slte v1c1n1ty In the followmg d15cussron land uses are descrlbed 1n a clock‘

. ‘- LR - t - R
- Ny - . B
WYl . - f "
- \\ t . '. \/ ‘ - -
RN - - : : i
. A - ',-. . t [
: i - : I .
- ( . v s
\ M . L .
. i A f A o
x ‘- ) .t - . . .
s o , . - .o
7. o~ . - St N
T e . A 3

,f 1llustrates the locatrons of the prlvate wells 1dent1f1ed near the Srte w1th respect to the'__.'f':;_'...-; =
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'f_‘;‘ Northeast of the 1ntersectron of Colfax Avenue and the Grand Trunk Rarlroad rrght-.w :-'

ST rrght of—way (east of the Off Srte Contarnment Area) ‘are: several small busmesses,

( -":'7.1.3.1.4,Drstance 10 Nearest Receptors SR S SRR
. -fy_The nearest resrdence to the Srte is located at 1002 Reder Road approrrmately 150 ft
) '-';';_-"'east of the Off- Srte Contarnrnent Area Other resxdences wrthrn about 500 ft of. the
9‘”7_33,'southeastern property boundary mclude 1009 Reder Road 1033 Reder Road 1043
fReder Road and 945 South A.rbogast The nearest potenual receptors east of the Srte
. :are the employees of the busrnesses located approxrmately 100 to “OO ft east of the
"Off Srte Cont"unrnent Area along the east 51de of Colfax Avenue TO the SOUth and
SR '-west of | the Srte, the nearest potentral receptors ‘are’ the employees of the Grrffrth

aepVIT T T e .SECHON7_
.y wriffith; Indrana R P TN P JPage 9.

. .\evrston DRAPT S .”1. S e '.__j':l.f_' 5_-""," . 28 JUNE 91

-»)-."

of~way rs a park Oak Rxdge Prame Immedtately east of the Stte fenced compound
and north of the Chesapeake and @hro Rarlroad rrght~of way, the land 15 undeveloped
On the east srde of. Colfax Avenue and south ‘of the Chesapeake and: Ohro Rarlroad

mcludmg an auto- reparr shop, a weldrng shop, and a securrtv dog busmess East of-
the Site; along the north 31de of Reder Road are several srngle fannly resrdences

Along the south srde of Reder Road m thrs same area are several small busrnesses

rneludmg a. truckrng frrrn an auto reparr shop, and an, envrronmental clean up

[

contractmg frrm : ;South of the mtersectron of Reder Road and Colfax Avenue

(Arbogast) on Arbogast are a prtvate resrdence and a small mdustrral butldmg

- B : - . o ,) e
- :-: Lo . T fLos - s e . P B
ot .

To the west and southwest of the Stte. west of the abandoned Erre and Lackawanna
Rarlroad rrght of-way, are vacant land and a resrdentral development The resrdentral

"."_*;area s separated from the Srte by the actrve portrons of the Grrffnh Munrcrpal
SN Landfrll S ' L R

o T
g ’\‘. -

;,_.‘-800 ft west of the Srte boundary To the north the nearest potentral receptors are
}_‘occupants of the mdustrral park and srnall busmesses along Mam Street (approxnnately
- 1000 to ”0@0 ft north of the Srte boundary) S 5 B S

‘.\;'North o_f th_e Grand Trunk Rarlroad rrght of—way, along the northern boundary of the
K Srte the 1and is- prrmarrly vacant Further to the north al ong Mam Street are small
.{gbusrnesses and an mdustrral park SRR e wey e

"jf"-{-': ["Mumcrpal Landfrll and the occupants of the resrdentral development appro:-nmatelv ,}t_'_;
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o '_"]7.1.3.1.5 Populatron Informatron 5 LT -
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The most recent census for Wthh data was avarlable on 1nd1v1dual census tracts was the-’; ;
219801 ’census Based on’ 1980 census data (as of this wr1tmg, 1990 census data was not,"-i'_' G
‘\_'.f_avallable) 17 026 people hve in the Town ‘of Griffith: " In‘ the census ‘tracts of. other ‘
: _-._.commumtres w1th1n a twor mrle radlus of thé Site;. 15 423 persons were 1dent1f1ed m the3 ey SR
L ftown of Hrghland 18 149 m the town of Merrrllvﬂle 1423 n: the town of Scherervrlle 0N

and 8 084 m umncorporated Lake County S ; N

years The medran age ‘in the Merrrllvrlle tract and the Schererv1lle tract respectrvely _ v U
was 347 and 24.8. years In the unmcorporated areas of Lake County bordermg the '

Srte the medran age was 30 1

Lo '.u" R e *.; ._'~'> Tt
- . L L

7 1 3. 2 Exposure Pathway Analys1s :

A chemrcal exposure pathway descrlbes the route taken by a chemlcal from 1ts sourcef": RCNES

The med1an age of persons 1dent1f1ed m the Grlffrth ‘census’ tracts was 277 to 32 8 '
years The medlan age m the Hrghland tracts borderrng the Slte area was 28 to 30 7'__;.-_:""":' VL

1n the envrronment to contact w1th receptors As such each exposure pathway musti;_

1nclude the followmg elements

B _'.,A source and mechamsm of chemlcal release to the env1ronment

[ ! 4‘(;.

.-_;"chemlcal _- AT E R U B

r,v-'_ ', ‘ ').»

NI . 1'.‘". !

A

.t, _1 s . L _,.; ) ./4

) In general exposure may occur when contammants mrgrate from the Srte to an T
exposure pomt (1e a locatron where receptors can come mto contact wrth

o lnhalatron or dermal absorptron of contammated medra or waste
v (I l ,t .
i . R IR &
e
: ‘ - < T
- ' . ‘)-.

An envrronmental transport medrum (e g a1r groundwater) for the released a

EEREES A pomt of potent1al human contact wrth the contammated medlum (referred
SN -.].-to as the exposure pomt) and S S o Uil

= ‘-a.__;'-',;".""I;,Receptor contact (e g mgest10n of contammated groundwater) R I

' contammants) or when a receptor comes mto drrect contact w1th waste or.~.; -':
R contamrnated medla at the Srte AR exposure pathway 15 Complete G e, exposure_l*.'_f:
e occurs) if thereis a way for the receptor 10 take in’ contammants through 1ngest1on | '
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,As a result of Waste drsposal practrces at the Slte sources of potentral contammant j::' J

" ' release were cons1dered to exrst as g e e .'-:__ ‘-‘_‘;:'__ L R

vox

-Burted wastes L T R N R

X fWaste constrtuents that have sorbed to sorl 1n the saturated and unsaturated
5201’16 and ;,'.~ :3.56 e PRI S .

'-'1Waste Constituénts occupymg sorl pore space m the saturated “and - R
unsaturated zone : N T e M

Lo

'—‘~_"7134Contam1nant M1grat10r1 L o S
':-:The dlstrrbutron of chemrcals assocrated w1th On Srte waste drsposal 1nd1cate mlgratlon

'.through envrronmental medla 1s occurrmg In general the mrgratlon of Slte‘ -;
i '"_."'_contammants w1ll be" controlled by physmal condmons at the Stte and the mheren S

-3

"physrcal and chemrcal propertres of the m1grat1ng compounds e e

coa

Y
'

LR A

l Because the mechanlsm of release and>transport of a chemtcal are 1mportant elements o
m an exposur e pathway, the physrcal and chemtcal propertres of each chemrcal were
: \used to appronmate 1ts general behavror m the envrronment The phy51ca1 and
chemlcal propertles of. the chemrcals of potentlal concern have been obtamed from the .
g _ _lrterature as approprlate and appr0x1mated 1f necessary for use 1n rrsk assessment A ‘* d .— = |
. hst of these Propertres for the chemrcals of potentral concern IS pr ovrded in Table & 14\ R

R I

(

__ .' .Pgt'ent"ial ;mechanisms':flor;‘contaminant'r'-'e-le'ase}.a_t‘ th_e'.'Si't’é._include,:i-"-i"' S
N Leachmg of contamlnants 1nto the groundwater and downgradrent mrgratron o

_ Volatthzatlon of subsurface and surface contammants from the Slte to the
ambrent arr R L . _ FEIEEIA .

Generatron of fug1t1ve dusts from exposed so1l areas, o SRR

e f{-Groundwater drscharge to nearby wetlands, and

Surface runoff of contammants from the Srte o

s -
S . . .
. N i B 15 .
o i . b s
" - N » ' -
N X -
. . L 5 N
g o g .
- >
s ¢ Y R
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As a result of wastes drsposed 1t is ev1dent that surface water and sechments surface .
and subsurface sorls upper and lower groundwater aqutfers and the ambtent a1r aret
medta 1mpacted by contamlnat1on at and néar the ‘Stte Sectlons 5. and 6 of the RI
Report contam 1nformat1on regardmg contamtnant d1str1but10n and the fate and

mtgratron of chemlcals at the Slte Each of these mechantsms for contammant release 5"
at the Stte are dlscussed in Sectton 6 LR e e

7 1 3 5 Selectton of Exposure Pathways For RlSk Assessment 'l;= “ |

The potenttal exposure pathways at the Stte were based on the potenttal contamtnant
mrgratton pathways and the Stte setttng These potenttal exposure pathways were
‘ evaluated to’ determlne whether they are complete or have the potenttal to; be R :
complete in the future Current use of the Slte and ad]acent land and potentlal future T &
land uses were consrdered rn the analysrs AR R I M PR S SR

- {‘.., peoco B N L . e - LS

7 1 3 5 1 Current Land Use - IR U e R T
Current land use of the, Stte and surroundrng area was based prtmartly on 1nformatton _'

gathered dur1ng Stte v151ts Other sources of 1nformat1on that assrsted 1n thts
evaluatton mcluded zonmg maps census tnformatton and aerral photographs After
defmmg the current land use at the Stte a determtnatton of human act1v1t1es and

behav1oral patterns was made Th1s approach was based on common sense’ and not

; . on any spec1f1c data sources but rather on’ a general understandmg of the types of

Loy T

' act1v1t1es that may be assoc1ated w1th the land use..

RS

Several potenttal exposure pathways were assumed to exrst under the current land use

. scenarto These exposure pathways are summarlzed below and in Table 7- 15;?".‘ :

;> : ) Lo " ) s ‘r : - :,-‘ ¥
Off-Stte Res1dents ‘ SRR *f‘ R
R ,‘ Incrdental 1ngest1on of contammated water from the upper aqulfer (ch1ldren :
ER sw1mm1ng 1n a pool) S e T e PR
PR -Dermal absorpt1on of contamtnated water from the upper aqurfer (ch1ldren
L ,’sw1mmmg in a pool) LS o L s
Ingestton of contammated water from the lower aqu1fer A RN
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Dermal absorptlon of contammated water from the lower aqurfer whrle
bathmg : o ST o

<

ey

e Inhalat1on of VOCs released from water from the lower aqulfer durmg 1ts
f_.—, | household use (e g bathmg, showermg) RN

b 5 Vi- .
v . B

'nhalatlon of VOC em1ssrons released from subsurface so1l contammatron

PEEN
=

Inhalatlon of contammants entrarned by fugrtlve dusts emanatlng from

: PR _surface contamrnat1on at Kaplca Pazmey A |
g i ":jAdolescents Playmg On Slte (Trespassmg) R } el

e “ 7‘;: Inhalatron of volatrles released from subsurface sorls at the Srte

.)n

""'-_-Kaplca Pazmey O

PP )_'"

ot 2
A . ,

SN ':_:Inc1dental 1ngest1on of contamrnated surface so1ls at Kaprca Pazmey :

; |"

< . : .~ A N .
PR ., L ..
- ‘.-_‘- - - ! -

S L e .
P ! e
S . oo
|
.
3

PO Dermal contact w1th contammated surface so1ls at Kaprca Pazmey

A ‘-,_"_ ‘ . : R . . O '
: f'.-"Incrdental 1ngestlon of contammated surface water from wetlands and A
‘ 1‘-?';]dra1nage dltches LN e __:__ s --,- s Ty

.....

-':"_;-'._'drtches R U _.., I

f_.-'dltches

drtches

On Srte Workers at the Srte i : g o

Inhalatlon of volatrles released from subsurface sorl contammatron at the
Slte Sy _

In addltron to the exposures that ex1st for each populatlon as descrrbed above 1t i
poss1ble that a trespasser may also be an off-Slte res1dent and Onx Srte workers may be

) an off-S1te resrdent Thus, rwhrle pathways have been combmed for each 1nd1v1dual
populatlon populatrons could also be combmed as approprrate (e g, off—Slte resrdent
'; and trespasser) 10. evaluate the maxrmum exposure of a: populatron that is. reasonably

Bl o i v P . s, " R - T o — - _—— oS- :
St e - W - PR O : . . L Sov s - X
- .- BN - LT s ST o - . T AU -
S . .- : . Y e . ; . L LR
. A ‘Y ) A .

S Inhalat1on of fug1t1ve dusts released from surface sorl contammatron at

--Dermal contact w1th contamlnated surface water from wetlands and dralnage-l_"'- o

Incrdental mgest1on of contammated sedrments from wetlands and dralnage o

" Dérral contact w1th contammated sedlments from wetlands and dramage...'-'g'
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. .7.1.3.5.1.1 Off-Slte Resrdents (Includlng Trespassers) ' (’;,'._ _'".'" J

Re51dent1al dwelhngs ex1st near the boundarles of the Slte The current land use takes

future to contamrnated areas of the Srte Th]S aceess may actually 1ncrease 1n future
years because of the possrblhty that current ownershrp may change and land access

future 1f U S.. EPA does not, requrre some remedrat1on of the S1te) 1t 1s plausrble that
off-Slte re51dents mcludrng trespassers may be exposed to contam1nants at the Slte v

7.1.3.5.1.1..1 Potentlal Exposure Through Groundwater Use L oh _"'.' ':'_":':- f.if'-‘-:-'f;-_ ;

the. RI 1nd1cated that prlvate wells ex15t 1n both aqu1fers however the upper'aqurfer is

wells were sampled (see Frgure 4 13 for locatrons of prrvate wells)
ordrnance 1n place wh1ch would restrrct the placement of. wells for new constructlon
Most Crty res1dents use the Crty water supply system for drrnkrng water sorne

res1dents do use pr1vate wells screened in the lower aqulfer There are no- mumc1pal i

B o , .
- LR 1
RS P s . .
N 2 '
g 0 S
W ' s . )
[ - : - v .
. B . N STty -~
S .. . . N
; < o3 w ,
> L v . R

rnto account that there are resrdents who have access now and wrll have access rn the .

wrll be less restrrctrve leen that the Basehne Rrsk Assessment assumes the no- ‘
actton alternatrve (1 e., the I‘lSkS to human health wh1ch may occur at anytlme 1n the A

Two groundwater aqu1fers hdve™ been 1dent1f1ed -at the Slte dur1ng the remedral"" |
1nvest1gatron an upper aqurfer and a- lower aqulfer A contrnuous clay layer was :
documented across the Srte effectrvely separatlng the two systems (see prevrous_- ; ._
sectrons on geology and hydrogeology of the Site for detalls) The 1ower aqu1fer 15 l.f' B

[ o o o
drrnk1ng water use In fact a: survey of homes ad]acent to the”Srte performed durlng L

reportedly only used for non- potable purposes (e g lawn care car washlng) However S
-+ some persons located one- half m1le north (upgradlent) of the Srte reportedly had used : B |
. ,"the upper aqurfer for drlnkrng water purposes as. recently as- f1ve year(s ago No pr1vate e lj R
» wells screened in the upper aqurfer were sampled durrng the: RI lower aqurfer prrvate ERS ‘

Local off1c1als (C1ty of Gr1ff1th Offlce of Pubhc Works) 1nd1cated that there 1s no

wells used locally by the C1ty of Gr1ff1th However a pump statlon used to supply
water to Clty resrdents is located at 45th- Street and Glenwood in Grrffrth The source ';f"'_' L
of thrs water 1s the Gary Hobart Company The pump statron supplres three overhead
storage tanks for dtstr1but10n TR e L s .’.1'-_:--'_;'5 .:"._-‘:;'*_v;': R
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withln a, few hundred feet of the Slte boundary Some homes at greater drstances from

: -the Slte were found to marntam wells in’ the upper aqurfer and reportedly use the
water for lawn care and other non potable uses If contamrnated groundwater were to

™ chrldren were to play in- the water PRI O

5

prev1ous sectrons of thrs RI Report The ﬂow of groundwater i the: upper aqurfer

hZ

T e At ’

[N

S1nce the groundwater ﬂow paths are controlled pr1marlly by water 1n]ectron at the
a f1repond and dewaterrng at the landfrll changes in erther of these act1v1t1es could result
VL 1n changed flow paths and therefore the potentral m1ght exrst for contammants 1n the

‘f upper aqulfer to mrgrate to roff-Slte locatlons presentrng an exposure potentral Jto
resrdents who use prrvate wells screened m the upper aqurfer near the Srte

f";‘Groundwater modelrng was not performed to predrct the - fate and transport of

¢

contamrnants 1n groundwater therefore 1t -was assumed that on Slte groundwater
chemrcal concentrat1ons may be equlvalent to off-Slte concentrat1ons 1n t1me 1f not

m1t1gated R

ot

and the plume were to reach prrvate wells in. the upper aqurfer resrdents could be

selected to represent a’ worst case populatron among off-Srte users: of the upper

s
1

aqu1fer (thrs 1s consrstent w1th the 1ntent of. the current gurdance 1n defrnmg the
maxrmum exposure that 1s reasonably expected to occur) Chrldren could be exposed

¢

i}

pathways o SeT IR
T . . .' g ”'\
: i \ ; o " ’
."‘ ’ ! , . . R .- §

The groundwater flow pattern n’ the upper aqulfer has been shown to be confrned to

mrgrate to these off-S1te wells exposure m1ght be_ possrble whrle gardenrng or 1f

\".’If no actron were taken at the Srte to mrtrgate contamrnant release to groundwater

age 5:15 years old usrng the water for play, (usmg water in a swrmmrng pool) was :

‘ Remedral Investlgatron Report ‘.',“', -': SO "l.-';"‘, : ﬂ : - ; SECTION 7 1 3 L
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7.1.3.5.1.1.1.1 Upper Aqurfer }.’,.. ,-'_‘j-‘-- TR R

Groundwater ﬂow 1n the upper aqurfer is: controlled by several factors as drscussed rn o

appears to be dlverted towards an excavatron near the actrve landfrll used to de water" ORI
g "'- the landfrll and by the wetlands wh1ch surround the Slte The f1re pond acts as an-;. ‘
' 1nJect1on po1nt creatlng a groundwater h1gh at the Slte wh1ch 1nﬂuences ﬂow TR L

exposed to contamrnants n the water For purposes of th1s r1sk assessment a chrld” - :-:

ST
- X

to contamrnants in water from the upper aqulfer through the followrng exposure
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R "f’ Inc1dental 1ngest1on of water whlle sw1mmmg ‘in” a pool contammg
' contamlnated groundwater from the upper aqulfer and . o

R Dermal exposure whlle sw1mm1ng SRR “ = S
The Gr1ff1th Mun1c1pa1 Landf1ll was also evaluated separately for 1ts potentlal lmpact .
; on groundwater There 1s ev1dence that the landflll 1s generatlng leachate The _ -
H B leachate is’ bemg controlled by as collectlon system (de watermg(_excavatlon)

Monltorlng wells located 1n the upper aqulfer and down gradlent of” the Landflll

appear to 1nd1cate the collectlon system has been effectlve in, hmltlng release of j

contamlnants (m leachate) to the upper aqulfer Jn a R R

= 'V'\ S - , v A . R L. ., :T -___ .l ' ‘
. Under current land use COI’ldlthIlS there lS no ev1dence that exposure to contamlnants " )

o

'f-,).‘.{_'t_é' assoc1ated w1th the Landflll is occurrmg, or has occurred in the past Contammant'-ft'-‘ Paa T

release from the Landflll based on - cessatlon of the collectlon system ‘has’ been_';: L

L modeled to evaluate potentlal future land use exposures (see Sectron _7.1.3.5.2.1.1) B
7.1.3.5.1.1.1.2’Lower Aqulfer . ' . 'J} -‘* ?‘,i

Elght prlvate wells located 1n the deep aqulfer were analyzed dur1ng the RI and had'u. g
no detectable levels of contamlnatlon (two add1t1onal wells were sampled 1n January
1991) Both the Slte and landflll fac1ht1es maintain: wells 1n the lower aqulfer the well _:'.-.{:..’"' e

at the landflll fac111ty 1s used for dr1nk1ng water the wells at the Slte are used for

' . . . o o .- =

: '1ndustr1al processes and for drlnkmg water IR I

: vert1cally from the upper aqulfer to the lower aqu1fer due to the conf1n1ng clay layer

. Whlle the conf1n1ng clay layer was’ found to be only 2 5 ft thlck in. one, llmlt‘ed iréa
generally it 1s greater ‘than’ 6 ft. th1ck across the Slte The clay layer pr0v1des an
effectlve separatlon between the two aqulfers because of its . h1gh orgamc carbon*f' B

‘ content and Jow. permeabthty The potentlal for contamlnant exposure via: the lower 7;'_
aqulfer is con51dered to be low Contamlnatlon was found in’ the lower aqu1fer at_’.!';”;' |

o o
A
v S
.l.
A
—

monltormg well MW9D but was not found at. any other lower aqulfer monltorlng'i.:'._l;-_ R

P

; .,,wells md1cat1ng that the contammatlon 1s hmlted and has not extended off-Slte For: S
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o

s

assumed to mlgrate at the1r present concentrat1ons to off-S1te locatlons where exposure

! :',mlght occur Exposure pathways mclude

‘ T

N

Ingestlon of water ’ " :

A

Dermal absorptlon of contammants from water durmg bathmg, and

| ".‘_-, Inhalatron of"th'e VOCs released from water durlng 1ts household use (e g,
ST RPEY showermg, bathmg, etc) R et , . _

'.L'_
e

R 7.1.3.5.1.1.2.Potent1a1 Exposure to VOCs m Amblent Atr R _ )
R '_'Contammants can be released to the a1r through volatlhzatron Numerous VOCs have
“'-'"_'been detected m varrous Srte medra from whrch volatrhzatron could occur The

__ *"-"‘ma]orlty of volatrles are located at. dlscrete areas of the Slte These areas. 1nclude the
. " om-Site;, contamment area; off Slte contamment area,\ Kaplca Pazmey, and the st1ll

3 detected i other medla (e g groundwater) 1t is expected that the greatest quantlty of . o
: '_;release of VOCs to a1r would come from the subsurface so1ls from the areas ]ust_-‘-:"--' .

o -r',j‘descrlbed

| ,.Several factors may reduce the s1gn1f1cance of VOC releases to amblent a1r It 1s
R :belleved that most of the VOCs are present ‘at ‘the water table The so1l morsture 1n
ot _,"',"";thls zone may serve to 1nh1b1t the release of. VOCs Once released the VOCs would

v
& .

ol . A q cTas 7 5

i AR RN

o t."_be dlluted w1th amb1ent a1r T s R :'f_. f R A

ea L LCR . . S : . S . .
\ il

from anthropogemc background However 1t should be recognlzed that volat1les

to on- -Site as well ds- off-Slte populatlons re51d1ng near. the Slte and to ch1ldren who

T . may play (trespass) on Slte Predlctmg the amount of exposure quantltatlvely for: th1s
: ‘I‘lSk assessment requlred estlmatmg potentlal em1ss1ons from the subsurface soﬂs and
A gf_?iusmg a d1spersron model to obtam on- Slte and downwmd VOC concentratlons RSULAN '

"the purposes of rlsk assessment contammants detected 1n the lower aqulfer were SRR

""'3:bottoms and treatment lagoon area Each of these areas w1th the except1on of -"_ '\ |
_Kap1ca Pazmey, have been covered w1th clean mater1a1 Although VOCS are also: P

. ! T he quanttty of VOCs emanatmg from the contamlnated subsurface so1ls is’ expected-'.,;,'v'-""-'i
L ;,.to be. low compared to that from the S1te No a1r samples were taken in the freld - ‘
o ,":g:_"?durmg the RI because of. the dlfflculty in dlStlIlgUlShlIlg air pollutant sources at the Slte RECOR

.{';__released from Slte pollut1on may pose potentlal 1nhalat10n exposure (proportlonately)_: L
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7.1.3.5.1.1.3 Potentral Exposure to Contammants V1a Fugmve Dust

‘ occur only at the Kap1ca Pazmey area In thrs area there are unvegetated areas of
L -,:i;-' surface sorl contamrnauon where fugmve dust generatron from w1nd erosmn is possrble _
The bare sorl 1s vrsrbly contamrnated at thrs locatron and based on’ partlcle srze analy51s" B

I 2 .\ The potentral for” contammants to be' released 10 a1r via: fug1t1ve dust is expected to

. ”: sorl partlcles are conduc1ve to such a release Dust generatron was observed 1n th1s o

There 1s lrttle or no potent1al for fugrtrve dust release from other areas where
contammatron exrsts The on Srte contalnment area off-Srte contalnment area and

strll bottoms and treatment lagoon area are covered wrth clean materral effectrvely

", .
5

The greatest potentral for mhalatron of contamrnated dusts would be by chrldren«
playrng (trespassrng) at, the Kaprca Pazmey area However contannnants entrarned on
c o sorl partlcles in air could also mrgrate to off-Srte res1dences near the Srte where they

- m1ght be 1nhaled by receptors (resrdents)

Surface sorl contammatron 18" evrdent at Kaprca Pazmey where potentlal exposure v1a

drrect contact s consrdered 0- be plausrble for adolescents trespassmg on Srte I
Subsurface contamlnatlon beneath clean cover materral ex15ts at other locatrons on Srt' B

' l . 7.1.3.5.1.1.4 Potentral Exposure Via D1rect Contact w1th Contamlnated Sorls
l but does not represent a drrect contact exposure potentral under current condrtrons

.\_-\_ - T -(=~l

The source ‘area- at Kap1ca Pazmey is“an” open area ad]acent to Slte bu1ld1ngs The
l open area"".-rs vrsually contamrnated (see Table 7- 7 for analytlcal results) and 1s
L unvegetated Access to the property 1s partrally restrrcted by fences and burldrngs but L
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The potent1al for exposure to contammated sorls under~current condltlons is. plausrble t ;

only for sorls located at the surface Contact w1th sorls below ground surface would
requ1re excavat1on (drggrng) and 1s not hkely to occur on a regular basrs Rrsks to

subsurface soﬂs were consrdered under the future land use scenarlo

L

'consrdered to be adolescents who may play (trespass) on the Srte To assess potent1al

health rrsks assocrated w1th contamrnated surface sorls contamrnant exposure was
quant1f1ed by assummg adolescents regularly play at the Kaprca Pazmey locatron

Doyt

Exposure routes consrdcred 1ncluded 1nc1dental 1ngestron and dermal absorpt1on

i
. ‘.....('_ . _. . “_- .'- . ,.‘—. PN

7 1 3 5 l 1 5 Potent1al Exposure Vra Contact wrth Surface Water and Sedrments '.._
Wetlands are found on all srdes of the: Slte In addmon there are dramage d1tches :-5'-?',_".

AN . el N - S, . . - RS
- ) - . -,l “- i - y'- - /\.- I\ '
- e T 3 . N R -0 .

. R T .

l near the Srte whrch transport overland 1unoff m the area Surface water and sedrment

samples (see Tables 7 9 and 7- 10 for a summary of analyt1cal results) collected andf'*- o , B
‘ analyzed from these Srte features 1nd1cate the presence of contammatlon TR SR "

Port1ons of the groundwater table dlscharge from the upper aqurfer 1nto the wetlands Lo

and surface water surroundmg the Stte It 1s possrble that if ro actron is’ taken '_i

groundwater w1th mcreasrng contamrnant levels would dtscharge to the wetlands If

" th1s were to occur people and wrldlrfe mrght be exposed to contammatron 1n these

Lo tmedra currently and m the future T el e B j.'] -

. these medra on a regular basrs Exposure was assumed to; be plausrble through"
1ncrdental 1ngest10n and dermal contact P

K . i K PPN .
-‘f" v - ! R I

v‘-It 1s unknown whether huntmg act1v1t1es take place on Srte However 1t 1s expected

1 . o . .. . 0 . N . . N N - - . N PUE

R A o ' e . -~ . . Tt - PR . s . PR L P v
B Tl N S - s tLeT e L y - P . <, Lo N R
L - St T PR [T . A LT . . ) RN - N < P
B . B AT 4 . . .o - DL e . PR S . N . )
Lt N PR T Sl . . s K M [
AR T, . : . - : . :

L t .that 1f huntrng does occur th1s 1s a small potenttal user group The Slte 1s surrounded . ;'__f; .
I o
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would not constrtute a ma]or source of food for, human consumpt1on Potentlal

“;‘-There are no apparent drrect contact exposures to surface water or sorls at the Srte

The Srte mamtalns four groundwater wells These wells are used for 1ndustr1al
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The surface waters on S1te are not 1nd1cat1ve of habltats for ma]or sport frshmg
populatrons Thu5“ frshlng appears to be mherently llmlted by the physrcal makeup of
he Srte Lo '

It lS reasonable to conclude that terrestrral and aquatlc orgamsms taken from the Srte

exposure to chem1cal contamrnants v1a mgestron of aquatrc specres or wrldhfe was not
o evaluated due to the lack of a, defmed user group and the reasonable assumpt1on of

lrmlted potentral for exposure '_..é o DR p 30 )
7.1.3.5.1.2 On Slte Workers at the Srte o R P

ACS contmues to ma1nta1n its, operatrons and thus employees of the Srte represent a
populatron potenttally exposed to Slte contam1nat10n under current cond1t10ns The

- "-'181te has effect1ve access llmltatrons and only authorrzed personnel are allowed on the oo

a property R . S ’_.)’ -

_-This. area of the Slte has been covered by clean flll materlal effectlvely elrrnmatrng the '_i: S o

potentral for drrect contact wrth burred materrals partlcularly 1n the area of on Srte
contarnment i ! BRSNS N e e B SO ’_'

There 1s only one surface water body locatron on the Slte Thrs locatlon was analyzed
and found to contam relatlvely low levels of contamrnants Thrs lagoon i$ act1vely used TR
for Slte processes and workers may encounter the: lagoon However workrng act1v1t1es 1:,'_
near the lagoon were consrdered to. be voluntary, and assocrated w1th job- requrrements G

Srte workers were assumed to be trarned m the1r ]ob funct1ons and have an & .
understandrng of potentral worker hazards The Occupatlonal Safety and Health Act _. "._

(OSHA) requrres comphance w1th safety and hygrene standards to’ reduce potent1a1

L ‘J__rrsks to these employees Slte worker exposure to the lagoon was not evaluated 1n the R
'Baselme Rrsk Assessment R T U ‘. Lo e e
o e '2,," L .‘ (\; L L'.. _ :'Jf. # -__. . - .\ . l- -, L_-I..,.. Lo -, L. R A =

N ‘,..‘_‘ RS

.'_,.purposes as’ well as for drrnkrng water All four of these wells are 1nstalled 1n bedrock s -
- ‘_at a depth greater than 300 ft The RI has focused on evaluatrng the upper aqu1fer '
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s I‘.
‘: . -
- .

" --_'and the lower sand and gravel aqulfer separate~ from the bedrock The bedrock

? aqulfer has not been 1dent1f1ed as a: concern 1n the RI nor has 1t been deflned as, bemg -
Slte related Analy51s of one of the four wells md1cated no contammatlon The, —
bedrock aqulfer was not cons1dered further in the I'lSk assessment | ﬁ_: _:, R -
7 1 3 5 1 2 1 Potentlal Exposure to Contammants V1a Inhalatlon of VOCS "'", .

The most apparent exposure to workers at the S1te would be- via: mhalatlon of

1

i

1

I

l |

gases/vapors released from thelr operatlons thts 1s apparent based on’ observatlon e T

l : durtng Slte v1s1ts The VOC releases emanatmg from burled materlals on the Stte (on-' : - W
) S1te contamment area and strll bottoms and treatment lagoon area) are 1n addmon to
l that of the Slte operatlons To assess health IlSkS to Srte workers due to VOC releases Lol

1

1

i

I

1

i

to amb1ent air; only those releases assocrated wrth the bur1ed contammatlon on and SR R

near the Slte were cons1dered R O TR . L
7 1 35, 1. 2 P Potentral Exposure to Contammants Vra Fugmve Dusts L S AR
As descrlbed prevrously, the Kap1ca Pazmey area has exposed contammatlon at the g
PR surface Slte workers may be exposed yia mhalatlon to downwmd concentratlons of g
N contammated dusts emanatmg from the Kaprca Pazmey area ORI S S b
7 1 3 5. 2 Future Land Use ._"-'.f,- B N T S P b 5

There are no hard and fast rules by Wthh to determlne alternate future land use To
the extent the 1nformatlon was avallable and apphcable Crty and County prOJectlons of
‘ future land use census prOJectrons and mformatlon regardmg land use trends were

L used to ass1st m the determmat1on of future land use for th1s r1sk assessment Whlle

these sources may prov1de useful 1nforrnat10n they cannot always be mterpreted as

provrdmg proof that a certaln land use wrll or w1ll not occur Thus much of the
1nterpretat10n for/ determmatlon of the future use scenar1o for thlS r1sk assessment was

based on. profess1onal Judgment

N l P :
. N o - P,
o . PR . EEEA
. Loy . s s oo B . . R e T Lo
L : : - - Lo Ln A e L B . PR T - - co DR o
C .- (s :' “ o, PR Lo ST - - Lo o . -1 R . ) ,-, N .
' B . v . Lk ) .
s : )
. ; N N ;
»

The Zomng Dlstr1ct Map (Fxgure 7 2) forw the Town of Gr1ff1th 1nd1cates the Slte 1s e
zoned general 1ndustr1al However there is. re51dent1al zomng adjacent to the Slte and ERE

e ‘some: resrdences exrst wrthm the mdustrral zoned areas Although future trends

2 regardmg development of the area are not known w1th certamty, 1t may be possrble
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l that the Srte or areas near the Srte could be developed for resrdentral use. (r €. :_.fthe o ‘
probabrlrty that the Srte wrll support resrdentral land use. in the future is. ot 50
exceedrngly small to preclude usrng thrs scenarro for thrs assessment) The resrdentlal

use scenarro was selected based on concurrence wrth the U S EPA Regron V RPM\

The lrkelrhood of resrdentral development at and near the Srte in the future 1s '"
supported prrmarrly by the presence of resrdences currently near the Srte In addrtron | Pl | :
' _.because the Baselrne Rrsk Assessment must evaluate the S1te on the basrs that no*-'
actlon is taken 0. mrtlgate the Srte and no restrrctrons and/or 1nst1tut1onal controls are,":-:.":_ki‘j_-f-'_:; e

placed on» future use- of the Srte the resrdent1a1 pathway seemed plausrble for rrsk;f'.:{';.'__ )
. assessment An alternate future use 1s for mdustrral purposes The potentral exposure'_"':""' . 8
pathways assocrated wrth future land use of the Srte for: 1ndustr1al purposes has been‘-_l"g. 'K,'
§ rncluded in thrs rlsk assessment under the current land use scenarro An evaluatlon of'-;- S
exposure pathways based on potentral future land use changes rs summarrzed 1n Table G

T lDermal absorptron of contammated groundwater from the lower or upper H
- ZInhalatron of VOCs released from water from the lower or' upper aqurfer-__:- S
DRI ,f_;durlng 1ts household use (e 12 showerrng, bathmg) DGR :
Sy fDermal absorptron and rncrdental 1ngestron of contammants adsorbed onto RRES
-'ﬁ_:'_.isedrments and SOllS‘ , RN .‘ N G E T T
Dermal absorptlon and 1nc1dental 1ngestlon of contammants detected 1n ;-J:',
':"Inhalatron of volatrles released to amb1ent arr g -
_7.1.3.5.2..1 Jpothetrcal Resrdent Lrvrng On Srte 2
e -__'7.1.3.5.2.1.1 Potentral Exposures Vra Groundwater ;

‘.",;As has been prev10usly stated there are two groundwater aqurfers at the Site;’ upper e
P . liand lower For the purpose of: this rrsk assessment it was assumed that a resrdentralu R
‘well could be screened in, erther of the aqurfers and used as a drmkrng water source et
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-,,C'Wrthout remedral actrou for Srte clean up nor msutu’uonal restrtctrons or other

: hmrtatrons as specrfred by gurdauce for the Basehne Rtsk Assessment rrsks have been
r _’_-; ’,._.'quantrfred for resrdentral use of erther aqutfer for drmkmg water purposes The routes
of contamruant intake. evaluated mclude mgestrou “and dermal absorpttou ot

grouudwater, and mhalatrou of VOCs released from groundwater durrug its, household

)A\..)'

;._t_ DN o L e R B vy A
..

L Loutarmuaut couceutrattous werc assumed to. remam at therr present 1evels when
; "-"f,_jperformmg the’ caleulauous 1o’ estrmate the amount of e\:posure under future 1aud use S
’_;: ;condttrous Thts assumpttou may over~ of under estrmate the exposure Usmg steady S e ‘
o slate coudrtrous does not account £or substautral future releases of uumrttgated sourcc
materrals to groundwater that may- occur over ‘time, ROT. does it account for sourcet

-depletron and attenuatron of matertals through euvrronmentat fate aud transport
processes It 1s uot known w1th certamty the resultant (future) groundwater

concentrattous due to these potenual (collectrve) rmpacts

'- In addrtron to the Srte specrfrc geologrc aud hydrogeologrc coudmons, aud extraneous

L gtourtdwater mﬂueuces (as prevrously drscussed in the R1 Report) many chemrcal and v if
‘--',‘physrcal propertres affect’ chemrcal transport and fate ‘- groundwater "Some. of the L e
more rmportam mech'mlsms mclude 1eachmg from ‘the-surface advectlou (mfutratron,f. -
ﬂow through the unsaturated zoné ;an'd -ﬂow ~'wilﬁs.§f§ﬁ?ﬂ\datef), drsperston, _sorpttou,,'f_ TR |
(adsorptxou desorptton, aud S exehange), ‘mologrcal degradauou hydrolysrs G

omdattou reductlon complexauon drssolutlon aud precrpttattou Iu accordanee wrth,_,fi

4

'modelmglsnotused NPT RN T

For dxrectly assessmg the potenttal unp’tct of the anftth Mumcrpal Laudfm on“_;f,._,”.l'} S

rouudwater " This evaluatron was’ made 0 as5ess the potenttal risks 102 hypothetrcal E A
future gse - resxdeuce with2. prwate well located 1mmedrate1y ad]acent to, aud"’ SR

downgradreut from the landful R SRR T

"’]current u. S, SEPA’ gurdance documeuts curreut couceutrauous can: be: used 10 R
: "f”represent future concentrattous assummg a steady state condmon when grouudw ater L

"‘,‘{groundwater, the collecttou/de—watermg system “was. assumed to- be stopped and- a D
model was.. used to deterrnme the potentlai release of contammauts in. leachate 1o L
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water and sedlment contammatlon Therefore contact w1th surface water and
sedlments would be the same as descrrbed for the current land use scenar1o On S1te

Yoot

re51dents were assumed 10 have occasronal contact w1th contamlnated surface water el
’and sed1ments through the dermal absorptron route and 1nc1dental 1ngest10n L &

1

1

.
AR Predlctrng exposure by th1s scenarlo 1s hrghly speculatlve because the hypothetlcal
l future use pathway has low probabrhty ‘Even though unhkely, current methods and f'.'V "' ,
. a approaches for evaluatrng potent1al rrsks assocrated w1th varlous medla at Superfund

l S1tes requ1res 1nclusron of th1s pathway for rlsk assessment

i

i

i

i

<<

.7.1.3.5.2.1.4 Potentlal Exposure V1a Inhalatlon of Contammants Released o A1r A
£ Fugmve dust generatlon and VOCs emanatmg from contammated areas are the two : 3_..;'.'
:potentral release routes to arr. DT @ SRR : .

VoA

Under future land use consrderatlons 1t was assumed that *fugrtrve dust generatron “ .

would be effectrvely m1n1m1zed by cond1t10ns ev1dent in: an. urban settmg That is,’ ’ '

unearthed contammated soﬂs brought to the surface would be covered by vegetatlon s Sl
o bu1ld1ng constructron roadways and other ground ‘cover features These features m ok
i fessence reduce the potentlal for w1nd and/or mechamcal eroslon forces necessary to :
: generate dusts VOC release could potentrally occur through the soﬂ cover 1nto the\' ' :
ambrent a1r ThlS pathway 1s s1m11ar to the current Jand use pathway where VOCs 1n
subsurface so1l are: released from the source through the ground cover to the amblent
The mechamsm for VOC release would strll exrst and may be enhanced under

e h L S . o
AL : e N

.3

oA

7 1 3 6 Quantlfrcatron of Human Exposure Estrmates o T A SIS
Exposure 1s deflned as the contact of an- orgamsm wrth a chemrcal or physrcal agent
In thrs assessment exposure (mtake or dose) is normahzed for time: and body werght N
| and 1s expressed as mg chemlcallkg body welght day (mg/kg d) Frve factors are used o

to estrmate 1ntake exposure frequency, exposure duratlon contact rate exposure pomt
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o ;-' . concentratrons and body welght Thrs sectron summarrzes the exposure factors used in:

thlS assessment The methodology (equatlons) for calculatmg estlmates of human
exposure is provrded in’ AppendrxT"""- : ’ . S

{
B o

- " L O B . : . L) v . B Lo
Ty P : - RS 3 . ST A

An addrtlonal term 1n the dose estrmate equatton rs averagmg trme whrch

.....

normallzes the dose over a specrfred perlod of time. For chemrcals whrch are. potent1al

carcmogens dose estrmates are normalrzed over, a; 70 year lrfetrme to allow comparrson
- _:wrth toxrcology 1nformat1on whrch 1s generated from studres in whrch the’ test specres 1s
exposed to the chemrcal over the ma]orrty of 1ts lrfetrme Dose estlmates Wthh are

BT ':used to assess the non cancer effects ‘of chemrcals are normahzed over the perlod of
. --exposure e o D : = . ,

g "-fRecently publrshed natronal statrstrcs on the number of years spent by an 1nd1v1dual in..
'-:_one res1dence mdrcate that the average number of years spent at a smgle resrdence is 9

.:';tand the 90th percentrle frgure 1s 30 years (U S. EPA, 1989) Thls assessment uses the Kb
" “ 90th’ percentrle frgure to represent the perlod of. exposure for many of the exposures K P
. Z-‘;-a'_‘-assumed to’ occur at and near the Srte Thus the averagmg t1me for carcmogens versus

i‘_"l_._"l,noncarcmogens is 70 years and 30 years respectrvely There are 1nstances where the
':‘exposure per1od is less than 30 years (e g chrld sw1mmmg-- 10° years adolescent
) '“l-playrng on Srte 10 years) In these cases the averagmg t1me for carcmogens 1s stlll 70

C _'years however non cancer effects of chemrcals are normalrzed over 10 years T S

g '_-j-Levels of exposure are quantrfred to allow comparrson w1th exposure levels TCRS

.”"correspondmg to adverse health effects Estrmates of’ contammant exposure can be -_
"'-_3'__fder1ved usmg the followmg general equatron w N R PR
Con(amman[ e ! l“,l‘-!'z. A ) ,; l..- - -{‘ ) L ‘ . ,
- Dose .\ < " Chemical %! Contact ‘Exposure Frequency o X _-' P ST DU G
Estrmate 5 "%Concentratmn o __Rate S .' and Durauon o " Body Werght ) 'A‘/'lea'gi'h_gl’___f o
1 o A ‘u : ) CiL .,-L.. ©os . Tl o, ..: * 1“‘ ' E r" . . 1 -"‘ "' 1- -y '1~,T-im‘c -'\.' J _ v : -L, '.v'l:'-' R ."
- The contammant dose estlmate may represent erther an admmrstered” ‘0 /

“absorbed” dose An admrmstered dose refers to a contammant exposure whrch

" occurs at an exchange boundary of an orgamsm For example,rexposure v1a 1ngest1on :“i- '

S g




<

RN

R

s - v Lo T , PR
. P X Sl Shet e, . . :
. .. = . “ . .

S

..l‘

PR
- .

........

W et . < T Ve e e . L . A R . R .
L N - T sl e - e s . P P . g O : - "

P

-

':'-'Remedlal Invest:gatton Report SR TN
... ACS NPL Site, anﬁth Indlana e N T T e e e Page 27
T Revrslon DRAFT e L S

T""‘.\_.;“'.'(drlnkmg groundwater) JS based on dellvery of the contammant to the gastromtestmal
B ."‘_ftract Equatlons wh1ch estlmate doses for some exposures 1ncorporate a varlable wh1ch i

- _',-_‘{Intake equatlons are also presented in thlS Appendlx DT e P

g 'Ihe pr1nc1p1es used to calculate groundwater dose estrmates were used to evaluate

: are contamed 1n Appendlx T for each populat1on f:; T T T e

- R N N Tttt . St Y e ERL T - PRI A . N
L - R B P . - PR P [ P P [ P oA P

g N ,28 JUNE_.9’1_,>

s .

"-",i_*blood stream ThlS est1mate 1s referred to as an absorbed dose estlrnate The
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:.-"_.,Assessment ) |

b

,‘h1ghest exposure that is reasonably expected to occur at a s1te” (U S EPA

' exposure case (1e well above the average case) that 1s st111 w1th1n the range of
R p0351b111t1es Each exposure factor has a range of. possrble values ‘In accordance w1th

: “-"ﬁ.est1mate of the reasonable max1mum exposure e - o
L ,-_7,1.3.6.1 Groundwater/Surface Water Exposures Cn S ot

'-:I',' -'Exposure to contammants through the. use of groundwater as a water supply source
:f-;f'from erther the lower or upper aqulfer was estlmated for the 1ngest1on dermal
. absorptlon and mhalatlon routes of exposure The exposure assumptlons used to
".""fdescnbe groundwater use are summarlzed for: 1nd1v1dual populat1ons m Appendlx T

r-'\
DR

NP

- "_"exposure to surface" water however the parameters used to calculate surface water C

'-{;exposure are dlfferent Assumptlons apphed to the surface water exposure pathways

PP N

‘-‘: :.

SECTION 7 1 3

""".Jaccounts for absorptlon of the contammant across the exchange boundary 1nto the (‘:-:-' el

o The most recent EPA guldance states that actlons at Superfund srtes should be based ;
s fon an estlmate of the reasonable maxrmum exposure expected to occur under both S
, v.."l"current and future land use condltlons The reasonab]e max1mum exposure is defmed ol

" as the.

i

" ';1989) The 1ntent of the reasonable maxrmum exposure 1s to estlmate a conservatlve ' o

'fthe guldance '[hlS assessment has used values for the exposure factors that »result 1n an '- i
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J':V.aPPhed to standard methods for calculatmg darly mtake Phmanl e

fe N

LT

Ll j,7 1 3. 6 2 Sorl/Sedlment Contact Exposures o L -

.:—"-Exposure to contammants 1n sorls and sedrments were assumed to occur through
"__fj..;;populatrons consrdered in both current and future land use scenarros (1 e., trespassers
B '_:'_-hypothetrcal on- Slte resrdents) The exposure var1ab1es have been adjusted accordlngly

o based on the populatron exposed For spec1f1c mformatlon regardmg the*exposure

e ,_‘_These tables also contam the equatrons used to calculate mtake Some of the more

- ﬂf1mpo1tant exposure assumptlons used to calculate 1ntake are prov1ded below i o

i

o~

":';'_".arr wh11e showerrng Appendrx Z contams the methods used to arrlve at a chemlcal
' ,_concentratlon 1n air-as a result of volatrhzatron The concentratlon estlmate was then

R varrables assocrated w1th each populatlon -and. route of exposure refer to Appendrx T SR

)

| ’;_~'.derma1 absorptlon and 1nc1denta1 1ngestron . Soil and sedlment contact 1mpacts ':';" Ly

,:'.‘Lfl.“,f-'7.1.3.6.2.1..Inc1dental Ingestron .
: '_ _'{;Standard assumptrons were used to calculate mcrdental mgestron of sorl/sedlment
,,z._-:.Contact is assumed tor occur 6 months per year because Snow cover and/or frozen
ground is! assumed to preva1l 6 months per year A standard 1ngest10n rate of 1OO mg -,‘ '.f
:"',_.tlifi,':l‘501l/daywas used B A S T P A
"""7.1.3.6.2.2 Dermal Absorptlon pe

-

‘ _functron of permeabrhty of the skm surface area exposed sorl/sedrment deposrtlon
L and length of exposure Estlmates of the rate of absorptron of. chemlcals frorn
: ff"_':«- sorl/sed1ment are not avarlable for many contamlnants so the method stlpulated in U S
Sl EPA gurdance was used Exposure through dermal absorptlon from sorl/sedlment was
,calculated usmg specrfrc dermal absorptron factors when avarlable otherw1se an

I Lo RPN D . ' '. - , —~ "t
. M . IR . PR oL T :

' As w1th dermal absorptlon of water there 1s no standard set of exposure assumptlonS' -" '
e for dermal absorptron from sorl or sedrment Dermal absorptron of sorl/sedlment isa’ R

. [P
~ T

absorptron factor of 30% was used for orgamc compounds The orgamc value ‘was -

Sy
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' T?based on mformatron obtamed from ECAO for PAHs Metals do not reachly absorb
P '_‘thus 1% was assumed to be a reasonable esttmate of absorptron for these elements

i ., . _.“.,‘~ - s ,‘

;e95ﬁ713t53AurExpomues ’=gf]“;jjgigf‘ﬁlf*ifgfff?};,;,,ayﬁ!;;7l”,,j\-rl“;,
»Tm37136a1anan A T T L e

.;Subsurface contammatton at several areas of the Slte contam hrgh concentrattons of S
: r"‘"(."‘-VOCs potentrally provrdmg a- contrnuous source of releases to- the air- Cllmatlc
COI‘ldlthHS were assumed to: hmtt volatrhzatron to 6 months of the year (absent or ; t
. .'neghgrble durmg the wmter) In addmon fugmve dust generatron is anttctpated at the L
I""‘?_".Kaprca Pazmey area."Both of these mechanisms of contamrnant release to. the ambrent j\, Rk
v air may pose an 1nhalatton hazard and have been 1ncludecl for rrsk assessment OnSrte _j

7 and - off-Site exposures- have been evaluated for current and. future land s
“*{wmew%wmwmw S R AT S rrﬁ\'__ﬂwt

R ,'*. Standard assumptrons have been apphed % the 1nhalatron pathwav when avatlable
. whrle professronal Judgment was utrhzed for some of the parameters Exposure
R assumptrons and the. equatrons to. calculate mtakes for the arr pathway for each

e -'-'-‘,'populatron are hsted in Appendth B - -f~ _:‘ e ;; S "'i,;l'{:‘f R
o ,‘,7-':':7.1.3.7.Exposure Pornt Concentrattons LA e T e e e w

- - U EPA gutdance requrres that the concentratlon of contammants in a grven medrum
. ( groundwater soil, etc) used to represent the exposure pomt concentratron be derrved
Y by calculatmg the 9’5% upper confldence lnntt on the mean (data assumed to, be’ etther
_ "'"‘;'normally or log normally dtstnbuted) of sample concentratrons (95% UCL) (exceptrons
; : {for oroundw ter e*ust E see dlscussron below in Sectton 7, 1, 3 7. 1) If the 95% UCL
--‘_;jvalue exceeds the ma)umum value 1dent1f1ed the maxrmum value is to be used mstead
In the present assessment a: log normal drstrrbunon was: assumed and confnmed
' "',""f'_‘_»throuzh analysrs of covarrance (Appendrx U contams detarls for determmatron of
'--'_,-"g:exposure pomt concentratlons) Nrnety-flve percent UC.L values (based on’ a log
normal drstrrbutron) were calculated for all contamrnants 1dentrf1ed m Stte medta In
\ most mstances ‘the 95% UCL values were greater than ‘the *mmumum coneentrattons
'-‘_f'_":'f-‘.’.tdentrfred for these chemlcals because of the large degree of varrabrhty wnhrn the o
;-‘i,'contammant concentratlon data Therefore maxrmum contammant concentratrons e

\
. R ) ooy
ER I ‘ o o Tt .

LR
W L

.- ) e ) . . . z ., T, e B . D P - e, L B
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were used to represent most exposure concentratrons for these data UCL values were . -
used only when less than the maxrmum concentratron Calculatrons of UCLs and o
comparlsons to maxrmum concentratrons 1s presented in. Appendlx 5 Exposure pornt',_f PN )
concentratrons (e1ther UCL or maxrmum concentratrons) selected for each area are.f'--._s..;, '

b e I .
L s N - Tl . R
o S . N RETIEEN :
. .

. . contamed 1n Table 7 16 v . y
l 7 13 7, l Groundwater S e e D e i L e oy
W For groundwater there are no data avallable to drrectly descr1be concentrat1ons at : .

exposure po1nts (pr1vate wells located off—Slte) However contamlnatron has been
detected at momtormg wells located at- the perrphery of the Slte Contamrnants could
potentlally mlgrate off-S1te in-the u\pper aqulfer and because receptors surround the
Slte there is the potentlal for contamlnatlon of prrvate wells screened in, the upper
aqulfer Because the potentral exrsts for mlgratlon off-Srte under current land use the
U S EPA Reglon V requrres evaluatron of off-S1te exposure to groundwater L

4 LT ST
=_ N A LR . . o

B

_-,A.x. L ,-._‘.. e o e

Monrtorlng well analytrcal data were used d1rectly to estlmate potentlal exposures from \
elther the upper or: lower aqu1fers usmg erther the UCL or maxrmum contammant et

T Ve wro T

concentratron as appropr1ate Under current land use cond1t10ns the exposures that

concentratron was con51dered to be reasonable .to quant1tate exposure (based on, 'a

teleconference w1th U S EPA) However for future land use a hypothetrcal well is i

assumed to be placed on- Srte and the maxrmum concentrat1on was used Thls 1s in -',j":""
'5;1' ccordance w1th recent US EPA gurdance (March 1991) In addltron to calculate : :

Elther the UCL or maxrmum chemrcal concentratlon detected was used to calculate _-: B

v

exposure to so11 surface water “and” sedlrnent Srmrlar to groundwater future
exposures were based on steady state condmons L ' e ol

N

[ . [N ST - 7 . - AT oo ST ey LT
. . . . o e - . PRI R, e LT . , o= .4 P )
T2 S o - B - . . . « Lo
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'_;rrsk assessment A basehne emlss1on estlmate was generated based on e1ther the UCL
- "'I,V"or max1mum concentratlon as appropr1ate A drspersmn model was: then apphed to

contamed in the Superfund Exposure Assessment Manual (U S EPA, 1988)--_ Refer to .
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VOC releases to arr emanatmg .from subsurface contammat1on was’ modeled for thlS‘

obtam a downwmd exposure pomt concentratlon The »models used were those

A fugltrve dust model was also employed to address. the potentlal for dust release from R
surface contam1nat10n at Kaprca Pazmey The methods of Cowherd et al. (1985) were |

'3-'_) used to arrlve at fug1t1ve dust emlss1on rates and exposure pornt estrmates

descrrptron of th1s method and 1ts apphcatlon at the Slte is contamed 1n Appendlx Wt
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‘--714Tox1c1tyAssessment “'.._:' S e T Lo e
Thls sectron addresses the nature fof the tox10 effects whrch may result from exposure vl

_ to the chemrcals of concern The rrsk assessment addresses two general types of
"_.*_"'_ tox1c1t1es Wthh may result from chemrcal exposure cancer and non cancer effects«- >

Because these two broad types of tox1c1ty are assumed to be expressed through

dlfferent brologrcal mechanrsms the methods used 0. quantrfy these effects are
drfferent Although ‘the chemrcals have been drvrded 1nto carcrnogens ‘o R

o u._,-noncarcmogens some chemrcals have been evaluated as havrng the potentral to cause
both carcmogenrc and noncarcmogenrc effects o L T T S SR

_ 7 1 4 1 Dose Response Relatronshrp -

j-f The type severrty and frequency of occurrence of a grven tox1c effect observed wrthln a

| populatron (response) 1s a functron of the magnltude of chemrcal exposure (dose) s
Drfferent chemlcals whrch produce srmrlar toxrcrtres wrthm a specres usually do so -at,. , :

drfferent concentrat1ons (1 €., have dlfferent tox1c potencres) These relatrve dlfferences' L

1n the dose response relatlonshlps among chemrcals are addressed in the rrsk
assessment by consrdermg crrtrcal toxrcrty values” developed by the US EPA

wan, i

Crltrcal tox1c1ty values have been derlved for potentlal noncarcmogenlc effects and
K ‘;;: potentral carcrnogenrc effects of the chemlcals and, are termed reference doses (RFD) : ,'

i1

I = and slope factors (SF) respectrvely :'_‘f -7;-_:j -_-{j LR S .-;5',_: IR
3 ; _1‘ - _~.' . ] ,f. R ., _' R . ' ',_ .‘ .L l:i‘_ N ).' ’ “' e h “‘ - . ) \'»’l'. “ -" - ."I- ’ \'.‘.J. ‘A" —'. " . :y
[y

Two sources of cr1t1cal tox1c1ty values‘ were used The prlmary source was the U S

EPA’ Integrated R1sk Informatron System (IRIS) database A secondary source of _' ,_ e
data was the. Health Effects Assessment Summary Table (HEAST) publrshed quarterly , R
by the U S, EPA Crrtrcal tox1c1ty values were not avallable for many of the chemrcals < Jj "_

' of potent1al concern To estabhsh those toxrcrty values the Env1ronmental Crrterra
and Assessment OfflCC (ECAO) and the U S EPA Reglon V Technrcal Support Group e
were contacted to prov1de addltlonal values and gurdance as approprrate S

e P . " .

s r“ . . Lo .

7 1 4 1 1Noncarc1nogen1c Effects LUy T '" .”J.'-,',‘ SESURINCE

Noncarcmogenrc effects of. chemrcals are assumed to dlsplay a threshold phenomenon

1e effects are not observed below a grven chemlcal concentratlon (threshold dose)
Therefore a health rrsk 1s thought to ex1st only 1f establlshed threshold doses are
exceeded : ' : U
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Noncarcmogemc health effects 1nclude a vartety of toxrc effects on body *systems such
as renal toxrcrty (toxrcrty to the krdney) teratogemcrty (damage to the developmg
fetus) and central nervous system drsorders ‘In many cases organrsms have adaptrve
mechanrsms that must be overcome before a toxrc endpornt (effect) 1s mantfested The

. tox1c1ty of a chemrcal 1s assessed through a rev1ew of toxic. effects noted ‘in short term

(acute) anrmal’ studres long term (chromc) ammal studres and eprdemrologrcal
1nvest1gatrons '. ST T o Lo )

vt

. N

levels of contamrnants not expected to cause adverse health effects 1n humans
Observed Adverse Effect bevels (NOAEL) determmed from ammal studtes whrch are
the hrghest chemtcal concentratrons whrch produce no’ adverse effects Safety factors
related to var1ous assumptrons made (eg, antmal to human extrapolat1on) are
1ncorporated m the der1vatron of the values to result m a’ more health protectrve

§ ‘-
. R
g

RFDs for some morganrc compounds are for specrfrc forms (e g hexavalent and

trlvalent chromrum) The chemrcal analyses performed do not however report

”concentratrons of specrfrc forms but rather grve results in. terms of “total” 1norgan1c
\." chemrcal In such srtuatlons it was assumed that unless otherwrse known the most

toxrc form Is present and its RPD used

'l\

”

7 1. 4 12 Carcmogenrc Effects R ":.':‘-.'- ) L E ;E'i"-»'." e

: : Presently m the rrsk assessment process all carcrnogens are consrdered to have a dose-:
L response relatronsh1p w1th no threshold Thus theoretrcally, any exposure 1s assocrated

w1th some degree of rrsk

The cancer potentrals of carc1nogens are known w1th varymg degrees of certatnty,
dependlng on the amount and quahty of screntrftc mformatron avarlab]e The US
EPA has developed a system to rev1ew thls 1nformatron and to classrfy chemtcals as 1o
therr hkehhood of causrng cancer. Por example thrs classrfrcatron scheme dlstmgurshes
between chemrcals whrch are known human carcmogens (Group A) and chemrcals
wh1ch are probable human carcmogens (Group B) based ‘on. therr cancer causmg
propertres m anlmal studtes The dose response relatronshtp for an establrshed or

.
s ~

The noncarcmogemc dose response relattonshrp is addressed in: the toxrcrty assessment

"by consrderrng RFDs expressed in mg: contammant/kg body werght -day; whrch ‘are.” SRR

v R

-
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potentlal carcmogen is mcorporated 1nto the SF a value expressed 1n (mg/kg d) 1 : |
whrch is drrectly proportlonal to the cancer. potency of the chemlcal T ol

-\-‘..'»"i- .“'»,‘.' R . ....‘ .J-l , "'.K‘- SRR _‘.' oo 4 L
] . e . v

il

; [

<

7 1. 4 2 Cr1t1cal Tox1c1ty Values and Toxrcrty Prof1les IR - SR L NS
The cr1t1cal tox1c1ty values (RFDs and SFs) used 1n the present r1sk assessment are
shown m Table 7- 17 Tox1c1ty values are generally based on, ‘the. level of a chemrcal

_“admmrstered” to a test ammal Th1s s1tuatron does not account for the abrl1ty of the _
anlmal to absorb the compound 1nto the blood stream Tox1c1ty values can be adJusted. TN

& to account for '[hlS factor by 1ncorporatmg an est1mate of the level of absorptlon whrch"‘ ;:" "

N -
‘ - L
P . [
.. : LA R
. oL . N

L »1s lrkely to occur In‘ the present r1sk assessment it was necessary to adjust tox1c1ty.'-gf,'l. S
values based on adm1mstered” doses to- ant "‘absorbed” dose basrs) because

l contammant dose estrmates calculated for the dermal route of exposure provrde an
“absorbed” dose estrmate Thus all contammant dose est1mates for all dermal

Lyl .

exposure routes were compared to ad]usted tox1c1ty values t0 estlmate health r1sk .

r_.J

Absorpt1on estlmates and crmcal tox1c1ty values were approved by the Env1ronmental : '_ S

Cr1ter1a and Assessment Off1ce PN e " .
. . . 5 5 . ¢ N

: Tox1c1ty values are based on a cr1t1cal” tox1c effect in an ammal These are generally
‘ the most sens1t1ve effects observed (those detected at lowest doses) The crmcal effects

« for: the chemlcals of potent1al concern ‘are-listed ;in° Table: 7- 18 Ini: addmon the S |
uncertamty factor ’used to develop the reference dose and the U S. EPA carcmogen

classrfrcanon for potent1al carcrnogens are also summarlzed

o
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7 L. 5 R1sk Character1zat1on B R T ! o

~In " this- sect1on estlmates of contammant exposure are compared w1th tox1C1ty

‘ mformatlon to arrlve at an est1mate of potent1a1 human health rlsk Two general types
‘ of tox1c1ty endpomts are evaluated for chemlcals of potent1a1 concern in: thlS
R assessment 1e cancer and non cancer effects Because the assumpt1ons related to

,.how chem1cals produce cancer effects and non cancer tox1c1t1es d1ffer the methods

employed to quahfy these I']SkS also drffer These are descrlbed below - .
7 1 5 1 Procedures Used to Quantlfy Health RlSk S .
7 1 5 1, 1 Non Cancer Effects “ .

Est1mat1ng the rlsk of a non cancer health effect was, accomphshed by calculatmg a - _
hazard quotlent The hazard quot1ent for a chemlcal 1s calculated by d1v1d1ng \the Sl

est1mated contammant dose by the Reference Dose for the chem1cal as. shown below

. {'. .. .
. Hazard Quotlent Contammant Dose Estlmate (mg/kgd)j S IR
TR Reference Dose (mg/l(g d) o ¥ R

For a glven exposure pathway, the hazard quotlents for all chemlcals of potentlal

concern are added to arr1ve at.a, total Thrs value s’ referred to as, the hazard indéx ;

(HI) for the exposurer pathway If the HI (or hazard quotlent) exceeds unlty (1) there

may be a potent1a1 health I‘lSk assomated w1th exposure v1a the partlcular pathway (or N

chem1cal) evaluated o B R LIPS T
?_7.1.5.1.2. Carcmogemc Effects BT P

r1sk of 1x10 6 for example may be 1nterpreted as’ an 1ncreased r1sk of one m one
mllhon of developmg cancer over a person s hfet1me ThlS rlsk may also be mterpreted
on a. populatlon bas1s to predlct that one add1t1onal case of cancer may occur m .

N
J ( .

.y.". -
s, vl

Generally, when the HQs for several contammants g1ve an addmve HI> 1 O the HQs
are regrouped accordmg to target organ effect or mechan1sm of actlon If the HI for

¥
4 O . .\.-. ;L v
. ~ . \ ] .
.. . {
n N . o < - (-
4 N ~
1 ¥ R . ) -, "‘
N ¢ ) ¢ U o
+ ~, N . . N e
- e v .
., .
- L !
- : A

populatlon of one m1111on people e ) T e jf‘ L

| The cancer rrsk value i$ an esumate of an 1nd1v1duals hfetrme hkehhood of developmg AR
e cancer over and above the ex15t1ng background chance of developmg cancer A cancer

P

all chemrcals havmg the same target organ effect is > 1 0 there is. 3 hkehhood of the
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effect However 1n thrs rrsk assessment there are some chemrcals whrch tended to

. \,. . ._..‘ . '_ ) ‘,c\\ e ',,
R ; . ‘

- .l BTN v . Lo, Ll - *F I Ly
' - f—\ L IS el S - . ; L. Lt

slope factor for the chemrcal as shown below e

Cancer Rrsk:Esnmated ComammamDose (‘xﬁ'g']kg‘-a).}gﬁsmpe‘t?actof (kg-'dnﬁg')"

to arrrve at a total exposure pathway cancen rtsk T o

£

T 5 - “'.

7152 Superfund EPA Hedlth Rrsk Goals B A A
The U S EPA has developed program goals for potentral health rtsks esttmated from
erposure to contamrnants at’ Superfund Srtes For chemrcals whrch may cause non- :
cancer health effects acceptable eaposure levels are \1ntended to represent

concentratron levels to whrch the human populatron rncludmg sensrtrve subgroups. rnay
be exposed wrthout adverse etfect durmg a lrfetrme or part of a hfettme mcorporatmg
an‘ adequate margtn of- safety (1 €., a HI of less than 1) For known or. suspected
i carcrnogens the 1x10 6 rrsk level Is used by U, S EPA as a pornt of departure for

determrnmg remedratlon goals Rrsks below thrs level ‘are’ not con51dered to be of
, concern Cancer rtsks whrch are between 1x10 6 and 1x10 4 may or may not be
acceptable dependtng on, other rrsk management factors (eg, ARARs nature of
exposure efftcacy of treatment technolOgtes cost and others) applrcable to the Srte

7 l 5 3 Publrc Health Evaluatron . s St e T

Potentral health rrsks were evaluated for contammant exposures based on two land use

scenartos current Srte condrtrons and possrble future Srte eondrtrons As part of these

o evaluatrons rrsks to groundwater (upper and lower aqurfers) surface and subsurface
sorls, surface water and. sedrment and arr (vra fugrtrve dust and volatrles emrssrons)
were assessed In addttton the Srte was searegated mto areas (on Srte contarnment

off—Srte contarnment strll bottoms and treatment lagoon and Kaplca Pazmey areas) to
. . ;,: , N L . ., o
: G e

' '-»' .f_ exceed an HQ of 10 Because these chemrcals dommate the HI regrouprngsby target

The cancer rtsk*rs estrmated by multlplymg the estrmated contamrnant dose by the;{ ‘_,_";i

The cancer rtsks assocrated wrth specrfrc chemrcals wrthrn an exposure pathway arega .
R assumed to be addrtrve .Therefore cancer rrsks for mdrvrdual chemrcals are summed“. SRR

i . :
Ly
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"_5-" 'concentratlon on Slte of 432 ug/L (Table 7 2) wh1ch 1s lower than the Ma)omum
' Contammant Level (MCL) Standard of 50 ug/L The MCL value for arsenlc assumes
that drmkmg water is the only route of exposure to arsemc and arsemc 1s the only

\

chem1cal of concern : S ;‘: “ s = - >
.7.1.5.3.1.1 Potentlal Health Rrsks to Off-Slte Resrdents " f.f, '."

Off Slte res1dents were con51dered to be exposed to contammants released to

D

groundwater and a1r under current land use. condltlons Exposure to’ groundwater was
con51dered plausxble from both the upper and lower aqurfers Exposure to

contammants in a1r (fug1t1ve dusts and volatrles emlssmns) was consrdered in the I'lSk

"'estlmate for off-Slte re51dents Total pathway/populatlon rlsks (cancer and non cancer)

o ‘are. summarlzed 1n Table 7 38 whlle Tables 7: 19 through 7-22 contaln chemlcal route-. N
: spec1f1c and total pathway Fisks for the off-Slte populatlons m con51derat10n offthe

current land use exposure assumptlons SRR T ey o

o .';:/' N

Potentlal rlsk to chlldren from non cancer health effects were above a level of concern
as 1nd1cated by an exposure pathway HI greater than un1ty (1) ThlS potent1al health

threat is prlmarlly the result of dermal exposure to 4 methyl 2 pentanone (54% of the

rlsk) Several other chem1cals of potentlal concern exceeded a hazard quotlent of 1

1nc1ud1ng acetone g 1,2 dlchloroethene 2- butanone ethylbenzene dlmethyl
ethylbenzenes branched alkanes and non cychc ac1ds 4 methyl 2 pentanone and
acetone combme for a. HI Wthh is. greater than 80% of the, non cancer hazard The '

prlmary tox1c1ty assoc1ated w1th these chemlcals 1s llver and kldney effects (see Table 7- = R ’

The total cancer I'lSk to chlldren exposed to contammated groundwater (upper aqurfer?_i_,_j.ff»f e l_\ "
only) was calculated to be 34x10 2! Th1s exceeds the US EPA 1x10 -6, pomt of SRR
departure Dermal absorptlon of benzene is the pr1mary route and chem1cal assoc1ated‘. S

w1th this, rlsk although v1nyl chlorlde blS(2 chloroethyl)ether PCB and arsenlc were; ,‘ s
', also determmed to: exceed .the 1x10 6 pomt of departure (see Table 7 22) Cycl1c f-' . R
ketones (tentatlvely 1dent1f1ed compounds) ¢ were con51dered srmllar m chem1ca1 .
e '= _'f-::structure to 1sophorone and the slope factor for lsophorone was used to quantltate af '* i

R '-"'cancer rlSk value for thlS TIC group Wthh exceeded 1x10 6 There 1s substantlal ST
e L i “ S
. ‘j. ¢ ) ( -
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_ ' uncertamty in thrs result smce there 1s no ver1f1ed slope factor or reference dose for
a2 thrs TIC group Isophorone was used as; an approxrrnatron/representatron for th1s TIC
l : group (see Sect1on 7 1 2 2 and Table 1= 12) L

__\;'.",'(_'E:The total pathway HI value for Off-SItC re51dents exposed to contamrnants in- arr and
' _:"Q"_' "-_.groundwater is 2. 3 Th1s value takes 1nto consrderatlon 1ngestron dermal absorpt1on
e and 1nhalatron (VOCs released from groundwater durrng household use) of
_'.__’?.'r_'_groundwater from the lower aqurfer and 1nhalatron of fugrtrve dusts and VOCs 1n
- f-";f"::;:ambrent air (Table 7 38) None of these exposure pathways when v1ewed 1ndependent

PR LS . S _,_,I_l,__ oo
LA P

" 1i~»i.-greater thanl SR A R .

: ".__:'_'_'.\ -The HI of 23 does not".'take 1nto consrderatron each chemrcals toxrc endpornt
_ "_';':__Arsenrc bar1um manganese cychc alcohols (as represented by benzyl alcohol) and
‘f_oxygenated alcohols (as represented by ethylene glycol monobutyl ether) contrrbute to
;-the cumulatrve HI of 2 3; this assumes each of these: chemrcals have the same toxrc
_endpomt However each of these chem1cals actually have toxrcrtles that d1ffer (e. g,

_'"-'-_'"‘_arsenrc Is assoc1ated w1th keratos1s and hyperprgmentatron vra chronrc oral exposure,

. “"18) The 1nd1v1dua1 HQs for each chemrcal i8. less, than unrty (1) and because each
' : '._j?chemlcal of concern has a drfferent tox1c endpornt a cumulatrve HI greater than 1
cannot be calculated Therefore there does not appear to bé a noncancer concern for

ST

.',

ithe off-Srte adult resrdent1al populatron when evaluatmg on the basrs of tox1c1ty

:
.
B
-

; The total cancer rrsk for off—Srte adult resrdents rs 4 5x10 4 (Table 7 38) Ingestron of

_ substantral port1on of- thrs I'lSk Inhalatron of several volatlle compounds (methylene
chlorrde 1 1 drchloroethene chloroform carbon tetrachlor1de trlchloroethene and

v

benzene) from ambrent air combme for a total cancer I'lSk of. 16x10 4 Cancer I']Sk

estlmates for fug1t1ve dust 1nhalatron d1d not exceed levels of concern
“. ‘ ., I'.: ‘ bv,. : ,
| , e E e Do P
- :IJT '“‘ :‘.. ) o P '.l'
; ERRES

e ichromc oral barlum exposure results in h1gh blood pressure and so on se¢’ Table 7-- -

'.*-,;r’-»kvof one: another has a HI greater than 1 nor does any spec1f1c chemrcal have a HQ :

RN _‘

., [
. v N
[

N Lde -

CPSIUNESL B

R ._v:'arsemc and brs(2 chloroethyl)ether 1n groundwater from the lower aqurfer contr1butes pd S
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"'-'-'7'_ 7-1-5.3.1.2 Summary of Potent1a1 Health Rrsks o Trespassers e QR

- Trespassers (chrldren adolescents playmg on; Stte) were assumed to be exposed tot
contammants 1n several medra mcludmg surface sorls at Kaprca Pazmey, surface water
il'\and sedrment in the wetlands and drarnage dxtches and fugmve dusts and volattles m
" amblent arr Table 7- 38 provrdes a summary of hazard mdrces and cancer rrsks for thrs
; populatton Tlus Table mdrcates that the total hazard mdrces for all pathways 1s

absorpt1on of surface sorls at Kaprca Pazmey Total cancer I‘lSkS for all pathways
assumed to occur for trespassers s 6. 4x103 " This multrple pathway assessrnent
L mdrcates a cancer rrsk exceedlng the 10x10 01 pornt of departure ; SR 3

.';_ L N K e ,~.,_._", ,'..,_\ S

. t

. w‘\._\ R ~ \_..r.. N v -7

- In assessmg non cancer rrsks for the trespasser scenarto none of the chemrcal specrfrc o
”.‘,,‘IHQs for 1nhalat10n of fugmve dusts nor the HI for the total pathway exceeded or even N.-
’_ approached unrty (1) (Table 7 27) Therefore mhalatron of fugmve dusts rs not T

L con31dered to pose a health Hazaid 1o trespassers at the’ Slte Inhalanon of volattles in. i
- ambrent arr by Slte trespassers had an, mhalatlon HI of 5 3 (Table 7 26) Non cychc ey
fv acrds (TIC group represented by acryhc acrd Table 7 12) and chloroethane both have " ‘
: L HQs greater than Jyzand together make up approxtmately 83%tof the HI (5 3) Theu.;:-.‘; ’

rernarmng chemtcals have 1ndrvrdual HQs less than 1 (Table 26) T ﬁ";.'f‘

SR P Coes LN B
PR O B -l - K j,/, N PV . :
R . e '-lt ':- oISy A s 5 T o

. PR - A 4 .. £ . P e N . 7

-'No 1nd1v1dual chem1cal in. surface water or. sedrment had a chemrcal specrfrc HQ
greater than 1; (See Tables 7 24 and: 7 25) A hazard mdex of 1.0 was exceeded when
| -;:_" -‘."addlng chemrcal-specrﬁc HQs (thrs assumes the addltlve effects of these chemlcals

"""".f‘i_.-_:_affect ‘the! same target organ) for: the surface water pathway However there 1s no
3 »"p_'_'cumulatrve HI greater than unrty when combrmng chemlcals on the basrs of srmtlar

1 . S
'i ’ o PR e .- " -
N el LT

"»"-j',toxtc endpomts S AT L T '. B S

_k."","_:f.-:’:"The -non- cancer rrsk to trespassers exposed to surface sorls at Kaplca Pazmey was
X L festlmated to be 1. 8x10+2 (Table 7- 23), The majortty of the hazard mdex (93%) is, due
10’ exposure to lead (HQ of 17x10+2) (Table 7- 23) Lead eherts central nervous
3 '-"j_»;_-_-system toxrcrty (Table 7= 18) Several other chemtcals wrth chermcal specrfrc hazard

""?_',\quotrents exceedmg 1 contrlbute to the total pathway rlsk They mclude
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o The cancer rlsk due to trespasser exposure to surface water 1s 1 61x10 4 (Table 7 24)
"""..'--Seventy one. percent iof: this Tisk’ is due to. dermal contact w1th PCBs The surface

o i © . .'.- S A [ e " ST : D

SECTION 7 1 5

. SRR

0 X

_',-:ltetrachloroethene toluene ethylbenzene and blS(2 ethylhexyl)phthalate In addltlon

to. lead ‘the metals antlmony and cadmlum also had chemlcal spec1f1c hazard quotlents

ll )

- -"
B

_water results hkely 1nd1cate the presence of. sedlments in the surface water samples as

o '.—T'PCBs absorb preferentlally to sohds partrcularly those sedlments wrth h1gh organrc

2

RS ,.ﬁl"There 1s no cancer rtsk greater than US EPA’s pomt of departure assocxated w1th

5

. absorptlon and 1nc1denta1 mgestlon of PCBs (6 0x10 5)

"'j:,"__exposure of trespassers to fug1t1ve dusts (Table - 27) Inhalatron of volatlles by

L content.” PCBs are less lrkely to be- m solutlon based on th1s tendency and the1r low KRS
'__._.5\-':water solublllty Por exposure to sedrments the cancer rlsk estrmate for trespassers 1s | 3

s ‘_ 2. 2x10 -4 (Table 7 25) 70% of the sedrment cancer rrsk is due to dermal contact and
f,""-':_mc1dental mgestlon of carcmogemc PAHs (1. 5x10 4) and 28% is. attrrbuted to dermal

O trespassers ons Slte results 1n a cancer ‘risk estlmate of 2. 9x10 -4 (Table 7- 26) Greater

r

N B e . N et . . .
R TE e P Sl v, .
- PN . -

;';.'.(burred) waste from varlous areas located around the Slte The summary of hazard:—:';ffi_ Foe

S (hlghest exposure pomt concentratlon located at the off-Slte contamment area) ‘and
i carbon tetrachlorrde (hlghest exposure pomt concentratlon located at the stlll
. _',{'bottoms/treatment lagoon area) *; G e

’ .:7.1.5.3.1.3‘Summary of Potentlal Health RlSkS to On Slte Workers at; the Srte AT
Sité, workers were assumed to’ be exposed v1a 1nhalat10n to contamlnated fugltrve dusts' U

2 "';,:'than 90% of th1s I‘lSk is assoc1ated W1th mhalat10n of 11d1chloroethene (hlghest
" -*1_?"'-exposure pomt concentratlon located at the off-Slte contamment area) chloroform

P N . - (R - v O

a0, T e N T I B L L . -
: & . K ..,-,-r.. . L - . ' RN
L s e . ; IR

The cancer rlsk estlmate for exposures to Kaplca Pazmey surface soﬂs is 57x10 3
" :t‘__;_(Table 7- 23) Approxrmately 85% of thlS total is - attrlbuted to PCB exposures
"':‘_':j»-(4 8x10- 3) prlmarlly vid - dermal absorptlon (4 7x10 3) PAHs account for- ‘
I -.jl_--,approx1mately 13% of the total cancer I‘lSk (6 8x10 4) ' e SR

Lo SR 'v.'l. g Lo R
A 3 r . P T

" ‘-"-'-"generated at the Kaplca Pazmey locatron and 10, volatlles released from subsurfacei_ﬂ'-"'- e

'u.‘_'imdlces and cancer rrsks for these pathways 1s contamed m Table - 38 The hazard ,'f .y.;_'"-'ﬁ'_."':'f
o : mdex estlmated for the Slte worker 1s 9 9 Wthh exceeds umty assumlng the same tox1c ‘

L . . o~
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TR -_.'-f'-and in partlcular chloroethane and noncychc acrds

S '.__pomt concentratlon located at the strll bottoms/treatment lagoon area)

3~‘_f'rs consrdered to, be qurte low

' Remedial Investigation REport * =~ + . o, 0 i é;.'j o SECTION715 B

| ;f'endpornt for the chemrcals contrrbutmg to the HI The cancer rrsk estlmated for thrs E

populatlon 1s 1. 6x10 3 (the cancer r1sk l1ke the non cancer rrsk 1s pr1mar1ly assoc1ated L

w1th exposure to volatrles CII]lSSlOI’lS and not fug1t1ve dusts) k “-" e e, A

SRR The fugmve dust hazard 1ndex for thrs populatron is substantrally less than 1 and does
( -"i;'_:.not pose..a- non cancer health hazard (Table 7: 29) The rlSk tO Slte workers 15
't',»prlmarlly from exposure pathways evaluated for volatlle emlss1ons emanatlng frorn
‘- j'burred wastes In assessmg whrch chemlcals are contrrbutmg to the non cancer I‘lSk for
e 1nha1atlon of volatlles emlssrons non cychc ac1ds (TIC group) and chloroethane have
:‘""j\"-‘__‘_-l"fchem1cal specrfrc hazard quotrents that exceeds 1 (Table - 28). Thus based on the *
fi"’assumpuons used to evaluate ACS worker exposure to chemlcals volatlllzlng 1n ambrent
s f air, there may.- be a noncancer hazard assoc1ated with- exposure to V@Cs 1n ambrent a1r 5

e

sy W
L : < c\.\","
T

; _._\‘-The cancer I‘lSk estrmated for fugrtrve dust exposure 1s much less than the U S EPA’ S
- point, of. departure (Table 7-29);" The cancer risk’ estlmate for 1nhalat1on of VOCs 1n Ll
"""‘.',_'-\:-l‘amblent air- is- 1. 6x10 3 (Table 7 28) The ma]orrty of thlS r1sk 18’ assoc1ated w1th ye 1- : )
.drchloroethene (hlghest exposure pomt concentrat1on used to model VOC emrssmns 1s
5 from the off-Slte contarnment area) chloroform (h1ghest exposure pornt concentratlon '

'-:L‘ ',\ G P S

(' o 7.1.5.3.2 Summary of Potentral Health Rlsks Based on Future Land Use B

‘_; _;Future land use health r1sks assocxated w1th exposure o contammated Slte med1a were
_ f;,:;.;evaluated for resrdents 11v1ng on Slte The future land use scenarro assumed L
- hypothetlcally, that a resrdentlal development may be plau51ble at the Srte ThlS o
[ K li"jcomc1des with’ recent guldance and 1s requlred by the- U S EPA RPM and U. S EPA N
5'-1_Techn1cal Support Group The l1ke11hood of thlS type of occurrence 1n unknown but ,

- :"'f,-7.1.5.3.2.1 Potentlal Health R1sks to Hypothetlcal Resrdents L1v1ng On S1te

To address potentral health I'lSkS due to contamlnanon assocrated w1th operable areas

"_)..1 -

= 'found at the off-Slte contarnment area) and carbon tetrachlorrde (hlghest exposure\f-t o i

“of the ‘Site (e g.; on-Site: contamment area, Kaplca Pazmey area off-Slte contamment e
- ':‘-':area and the strll bottoms/treatment lagoon area) a resrdent was assumed to ex15t at S o
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_‘,-1ndependent from the other areas Por example ‘2 resrdent is assumed to have therr :
'jhome on the on Slte conta1nment area andqls exposed to the sorls at thrs locatlon only e ' ‘
Rrsks assoc1ated w1th other medla (for exposures ‘to, contammants 1n surface water andj‘-i-_-'___: -
sedlments groundwater and a1r) for a resrdent resrdlng at the on Slte contarnment"'f.;"',.‘5'."'; g

™
3

locatlon are the same as that for a re51dent assumed 10 have thelr home at the other

areas Therefore the only drfference 1n rrsks at the Srte 1s assocrated w1th exposure to

: s01ls from" each area Th1s approach was taken to- assess the so1ls on a localtzed ba51s '

."I ..
14

Total pathway rrsks (non cancer and cancer) are summarrzed in Table 7 38 for each of
the populatlons resrdlng at the drfferent areas Tables 7 24 7 25 and 7: 30 through 7 37 :
contam chem1ca1 specrflc route spec1f1c and total pathway rrsks for the hypothetlcal

AT . ,.‘,". .
l.,. . J. ", ,'.,.;,

resrdents

Exposure to groundwater was assumed to occur: from both the upper and lower":,f"' -
aqulfers nonconcurrently (i e res1dents had a well 1n e1ther the lower or upper aqurfer'__ EA

: s not both at the same trme) For purposes of thlS dlscussmn only the upper aqulfer 1s f;_ , e
addressed because the rlsks assocrated w1th exposure to 1t were greater than that of the;.; e Ny

lower aqulfer

The non cancer health rlsk for a hypothetrcal res1dent (regardless of locatron on Slte)

exposed to contammated groundwater in- the upper aqurfer was estrmated to be??' i

3 3x10+ 2 (Table 7 31) Th1s assumes that each chemlcal of concern has the same toxrc f RRR

)

"a »"’ , : _-,‘. :w.. '_ ‘.-, oo

Approxrmately 47% of the HI 1s due to- exposure to 2 butanone (HQ of 16x10+2),

23% t0 4- methyl 2 pentanone (HQ of 7. 6x10+ 1) and 14% to non cychc ac1ds HQ of
4 6x10+1 TIC group represented by acrylrc ac1d) 2 Butanone toxlcrty vra 1nhalatron
1S manlfested by central nervous system effects and fetotoxrc effects based on oral

. .VL N S Lt P L .‘:. o L X e ,:
stud1es on rats (Table 7 18) ST e T L T e e
S ' £ ~ N B
' - . w . - - :
. . .. . ” .
. o I . Fo ; N
.. ., - o v 5 '-'» X -
ks o 3 N : - . :_ ‘-" % 5- . oo
) . . . R s ) .
. e
. o SEERM _— -
3 . N . N -
. . Nt p T
, , : s
ia ] . P B Lo e «
' - v v " Y R
fl. . ',,_. - 1 ~ ‘.l ' 'l i
. l_\ : .
.r: 3 AY . -
. 7 It N




S Remed1a1 Investlgauon Report ~ ', o R SECTION 7 1 5
.- ACS'NPL Site, Griffith, Ind1ana S T e T s . Page 45
el 'Rev151on DRAPT e St ST e TR J ‘ 28 JUNE 91

-

'(

| '.'.'.'_‘,-.-"‘_'Exposure to surface water and sedlments for on S1te res1dents was assumed to be

‘_‘_.jfg-"s1m11ar to: that of Srte trespassers under the current land use scenarlo that 1s on an
_'L~“occas1ona1 bas1s The total surface water HI was calculated to be 13 wh1ch assumes
_ ‘51m1lar tox1c endpomts for the chemrcals of concern contrlbutmg to the HI A HI .of; 1
._ ':'f'-“_ls not exceeded when evaluatrng chemrcals based on, each chemrcals toxrc endpomt
,"l-'-';;_':,_therefore there does not appear to be a noncancer health concern related to surface

T

s B . B . - R . L ., e . Ko .. N R . - RO
; . o R N . Lt . , L L p e .. ) . Tt e LT L. L Ca Lo . e S S
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. \ ) T . . R . © 3 .

. }water exposure The HI for sedlments 1s less than ; unlty even when assumlng

- conservat1vely that the chemlcals of concern have the same toxrc effect and thus
B o exposure to sedlments 1s no't 'considered to pose a non cancer health hazard to future
BT onSite residents. L w T L .

?The non- cancer HI value for 1nhalatron of VOCs in air is. 1 6x10'*'1 The maJorlty Of
"'-‘;;f'_'thrs HI value is assocrated w1th non- cycllc alkanes (38%) ‘Noi- cychc alkanes (HQ Of
7 7)- and chloroethane (HQ Of 5. 9) comprlse approxrmately 83% Of th 15 HI value

s '?'These are the only chemrcals of potent1a1 concern assocrated w1th 1nhalat10n of VOCs y
S 71n amb1ent a1r w1th HQS greater than L T T i e s e l N

o The non cancer HI values for potent1a1 on Slte res1dents assoc1ated w1th subsurface ! :

fj_ffsoﬂs from each of the areas is summarlzed below and 1n ’I ables 7 33 through 7 37

.’ .
Lew . S . .L TR 2 Sl e .
S . : S S . L

On Slte Contalnment Area 5 ;':’_1-1~.._7-:-'-~'.°: ,_""j A 5,',': .' e v

RN

%

e A The total pathway HI value for exposures to subsurface sorls assumed o' be
o - unearthed “'for :Tesidential . ‘devélopment . ‘and -brought--to- the “surface .is "

RRLIPTRE RS .5,0x10 + 1.(Table 7- 33) based. on similar foxicities; Several chemiicals exceed
“, . unity by themselves (i.e., HQ>1), and tend to:drive the HI result (see Table

S - 18 for toxrc endpomts for chemlcals of concern) D e

, 47% of thrs value rs assoc1ated w1th tetrachloroethene 32% w1th toluene

" ~and 11% wrth ethylbenzene Only two other 'chemicals' of potentral concern

"2+ . had-HQ: values greater than 1 naphthalene and b1s(2 ethylhexyl)phthalate Lo

(Table 7 33) ‘

St1ll Bottoms/T reatment Lagoon Area "':if:,; ] : ';-";..5"'-.; "-.",.'-

R ._l .
+

' - The total pathway HI for exposure to subsurface ‘soils” at the Stlll
& :=¢ 7 Bottoms/Treatment Lagoon-area was estimated to bé 5. 6x10 +2.(Table 7- 34)
w70 -Because this value exceeds unity, it .may be 1nterpreted to méan that there is.

i a potent1al non- -cancer. health concern. associated’ with. subsurface sorl

“+ expostire in thlS ared. _.Th1s is because some chemlcals have HQ values that

: f'exceed unrty ey T T e e s

T,

. 4 B SR
. N J
~. “ . !
: - L
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3oear

R 'Other chem1cals w1th HQ values greater than 1 1nclude 12 dlchloroethene
(), chloroform, ©.:7 #41,1,1-trichloroethane,4- methyl 2-peftanone, °

".-.tetrachloroethene toluene ethylbenzene : 1sophorone, . naphthalene
AP ;‘hexachlorobutadlene - bis(2- ethylhexyl)phthalate -endosulfan.. 1, 4,4'DDT, "~
‘. - antimonyis cadmlum ‘methyl propyl benzenes; .dimethyl; ethyl benzenes
o0, shalogenated - alkanes n- chaln alkanes and-: branched alkanes Numerous

- -{‘»: ~_;other chemlcals of potentlal concern approach a. HQ of. L e AT

o

RV SR

Table 7 35 contams a summary of HQs for chem1cals of potentral concern at TR
7 -the off-Site'containment area, A-total pathway HI value (based on srmllar IR
';tox1c endpomts) of 1: 0x10+ 3 was calculated RTINS AR TP

o »'}‘The followmg chemlcals were determlned to contrrbute substantrally to the T
.- potential hazard: tetrachloroethene 1 18% (HQ of 1.8x10+2); 2-butanone - . .1 S
- 215% (HQ of 1.6x10-F 2), - nitrogenated bénzenes (TIC group) -15% (HQ. of .7
-4 1:6x10 12), bis(2-ethylhexyl)phthalate - 11% (HQ.of I 1x10+2) 4methyl-2- -
_,'.:.‘-pentanone - 9% .(HQ. of :9.6x10 +'1),..1,1,1-trichloroethane = 7% (HQ of .
i~ -'66x10':_ 1) cadm1um 3% (HQ of 3 3x10+ 1) and naphthalene 3% (HQ of*

- 28x10¥ ). ST U TN

"71
[® N

. s-""'x
CT e

LN T

= - The total pathway HI value for exposures~to surface so1ls is 4 2x10 + 2 (Table

SRR 'j'.f,-;~92% of the cumulatlve HI is- attrlbutable to lead exposure Wthh has a
Tl ;'j chemrcal spec1f1c HQ value of 3. 8x10+ (Table 7- 36) .

o -i-~'chrom1um Organlcs tetrachloroethene toluene ethylbenzene naphthalene

Kaplca Pazmey Area (Subsurface Sorls and Surface Soﬂs Mtxed)

f' - 45% of thrs value is assoc1ated w1th carbon tetrachlorlde (HQ of 2. 4x10 + 2)
- 27% with lead (HQ of 1. 5x10+ ) and 1% w1th nltrogenated benzenes (HQ
( ~;;_of3 9x10+ 1) (Table 7 -34).., e Sar T T

';.Be51des the chem1cals above 24 add1t1onal chemlcals of potentlal concern““":" )
---j.-,had a HQ greater than 1 SRR S i

Kaplca Pazmey Area\(Surface Sorls, a'ssufrnin'gjno'ilexcava't_ioh?»for.,-'resi,dential';,-' e
development) v ‘_-_;, L T T T e P

L ;’7 36). ‘Because the HI exceeds unity there may.be a potentlal non-cancer” ‘.
-7 "health risk. associated with exposure 'to Kap1ca Pazmey surface- soils. Agaln
> = this; 18- possible because several chemrcals of concern in and of themselves .
7 have aHQ value whrch exceeds un1ty = .»; SR .;. e e :

The total pathway HI value for exposures to mrxed so1ls is 4 2x10 + 2 (Table |
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';As w1th Kaprca Pazmey surface so1ls the majorrty »of the pathway‘ rrsk is -

e " -associated* with lead (92% of. HI) (Table 7-37).~ Also because “ several -
" © .~ -chémical- sp)ecrfrc HQs exceeded umty, it’was not necessary to - ‘Tegroup, the -

- ‘chemicals based:on toxic ‘endpoints. . Refer to Table:7-18 for-toxic.effects
-‘."--.--assocrated wrth those chemrcals determmed to provrde the greatest potentral S

A gwhazard

,_-.'I:;_A]ong w1th lead the metals antrmony, barrum cadmrum and chromrum had
- individual HQs greater than I Tetrachloroethene toluene ‘ethylbenzene,
N ,rnaphthalene and brs(2 ethy]hexyl)phthalate also had HQ values greater than
e -L".i ;f';a_ umty S

The hrghest total pathway, non cancer rrsk for a hypothetrcal resrdent at the Srte is.
assocrated wrth resrdent1a1 development at the off-S1te contamment area The St1ll B

Bottoms/T reatment Lagoon area has the next hrghest hazard 1ndex followed by Kaprca- __' - "3';7‘;
Pazmey surface so1ls and Kaplca Pazmey sorls - all depths and. flnally the on Srte B L

contamment area The drfference m the noncancer r1sk between these areas 1s no
greater than a factor of approxrmately 5

)_ .

N - . et . . : . . i . - . L ? - [ W
SFCTR . ...3 . e o . i : . J S
(

For purposes of thrs drscussron cancer rrsl\s estrmated for hypothetrcal resrdents have

been evaluated m the same fashron as non cancer rrsks That 1s the cancer r1sks

estrmated for groundwater surface water and sedrment and air are the same for a
hypothetrcal resrdent regardless of the locatron on Srte Rrsks estrmated for exposure
10, sorls has been evaluated on a locatron specrfrc bas1s S R

‘,‘-‘l L t' . ',"‘ Teeo Y. ". . P e S S - S
K \'7_ v - P i . . L . R R . Ll
e ! e B . oy,

Cancer rrsks estrmated for exposure to groundwater are: greatest 1n the upper aqurfer
: The cancer r1sk assocrated with groundwater exposures is approxrmately 8 7x1€) 2 Thrs S .

1s well in’ exceedance of the U S. EPA’s lxlO -6 pomt of departure Chemrcals Wthh .

contrrbute to thrs rrsk are provrded 1n Table 7 31 As 1s ev1dent in thrs Table nearly i

61% of the r1sk 1s assocrated w1th dermal absorptron 1nhalatron and mgestron of

benzene m groundwater Numerous other chemrcals of potentral concern exceed the
1x10 6 pomt of departure (see Table 7 31) S T Ly

Cancer' rrsk est1mates for occas1onal exposure to surface water and sedrment 1s 3

- contarned m Tables 7 24 and 7 25 Cancer rrsks due t0 surface water exposure were’, h
estrmated to be 16x10 4 Dermal contact wrth PCBs (hkely absorbed on. sedrment) " e

: accounts for 7 4% of thrs r1sk estlmate The permeabrlrty constant for PCBs 1s based
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n PCBs not bound to sed1ments Thus th]S result hkely over estlmates the PCB r1sk

ST .
- : “.- i
o - - L .
Yoo .

. B .
>

Benzene brs(2 chloroethyl)ether and arsen1c also exceed the 1x10 6 pomt of departure

..'\. W

B = ,u

a cancer I‘lSk estlmate of 2 7x10 3 As is ev1dent in Table 7 32 most of thlS rlsk 1s

I . Ir'~~ . ..'-.’-r,-r. SR . FE
. N 5 L. '

The cancer rrsk estlmates for so1ls at the varlous locatlons on Slte are summarlzed

below and 1n Tables 7- 33 through 7 37 .-( . :._' Lo G S R

On Slte Contamment Area "'-";‘ AN *..':t_: Tl

' contarnment area is6. 8x10-3. (Table 7: 33)

i.
K

v:__- 76% of thlS I'lSk 1s due o tetrachloroethene 15% “fo- PCBs and 5% to

" P NPT S . - S T RN ! - - < : > " o - . n
PP T L. IR b R RN e e ~ L - -l ~ AN
- - - el 3 FCE .. . N . . . R R R e
RN R RN - T . J L ., . Lo
i - ER T e e . - - - EERE
B LT LT LT 2 . . . [ - .
iN
v

A

pornt of departure

. , EFEE I . L o . . [
L P P e I

- 5 Stlll Bottoms/T reatment Lagoon Area

‘\.v P

;'.‘ The majorlty of thlS rrsk is attrrbutable to PCBs (48%) carbon tetrachlorrde .
l'r

oy (24%) ‘bis(2- chloroethyl)ether (11%) blS(2 ethylhexyl)phthalate (6%) and
L tetrachloroethene (4%) 2 .

- ‘, K

o

pomt of departure IR

Off-Slte Contalnment Area L e

Lo L St A B s T

. “—- ’ V.- ) - -\‘
- H - M - e

[ .

ST

-.f-.the off-Slte contalnment area of 1 5x10'

ffChemlcals of potenttal concern that contr1bute substantlally to th1s rlsk

C .,'.;“.
N N

dlchlorobenzene 1,1- drchloroethene and. trichloroethene. _There are several..
" ¢ other’chemicals of (potentlal concern ‘besides these ‘that have cancer values
A exceedlng the 1x10 pomt of departure (see Table 7 35) o

i) | . sl
= . i - L )
} 1 i Ve 2
. C o . - E .
- : r ) 1
' - R t
BEY N a.
LN s

' -7 Cancer r1sk est1mated for the subsurface sorls in’ thlS area 1s 3 8x10 2 (Table

""."_‘mclude 'PCBs, . tetrachloroethene, - PAHs,.: bis(2- ethylhexyl)phthalate 14--

- ; . . .
Wi L e

for surface water exposure Sed1ment exposures result 1n a cancer r1sk estlmate of .
2 2x10 4, In thlS 1nstance carcmogenlc PAHs and PCBs comblned comprlse nearly’_' LT
100% of the r1sk estlmate (Table 7- 25) R T L T L e T

Inhalatlon of VOCs 1n amblent a1r emanatmg from bur1ed wastes at the S1te results in- —3;".:'.""

. assocrated w1th 11dlchloroethene carbon tetrachlorlde and chloroform Other IR
1 | chemlcals of potentral concern also exceed the U S. EPA pomt of departure (see Table Ry

. ~The cancer r1sk estrmated for exposure to subsurface soﬂs at the on Slte

~benzene. . Several. other chem1cals of potentla] concern’ exceed the 1x10'6 ' e

I Numerous other chemrcals of potentlal concern exceed the U S EPA 1x10 6

R Table 7 35 1nd1cates a cancer I‘lSk est1mate for exposure to subsurface s01ls m e
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e f_'Kaprca Pazmey (Surface 801ls aSSum-ingﬁ-‘no “excavation' for- Tesidential -5~ -
LR '.___ﬁdevelopment) S e _' e MT;.' TR S

A cancer r1sk value estlmated for exposure to surface soﬂs m' the Kaplca--
| _;;’Pazmey drea is'4: 5%10-2 (Table 7- 36) _': e G

-\.'_y. .

“soils; - 12%'is from PAH' exposure.” Other c¢hemiicals of, potential concern-in.”
- surface ‘soils from this area resulted 1n cancer r1sks exceedmg the U S EPA

A T
I‘-'

18x10' (Table - 37) e, e e e JRRRSEr L

“ .

L PAHs and PCBs combme for 91% of the IISk estrmate S-éve'r"alt" olthe'r":'. o
e f . -organics and-inorganics in’ sorls at thrs locatron also exceed the 1x10'6 pomt SR
S of departure (Table 7- 37) I R R R ;_

The multlple exposure assessment 1nd1cates that cancer r1sk appears to be greatest for

,“a res1dent res1d1ng at the off-Slte contarnment area (2 9x10-1). A factor of

(N4 o

t - "-,.‘

o ff'Health hazards (cancer and noncancer) were also evaluated based on the maxrmallv
-Jexposed 1nd1v1dual For 1nstance under the current use scenar1o rrsks were. combmed

".f‘. ;ffassumptlons apphed the max1mally exposed populatlon havmg the greatest noncancer
" hazard. potentlal is dn’ off-Srte resident havmg exposure as.a ch1ld who trespassed on-‘_]-‘: )
_:‘..‘i_fSne -and: had addmonal off—Srte exposures as; a ch1ld (1e usmg upper aqu1fer-’-",-""'.f'_--._’_‘',".{'-""'-'a-"-j
o grounidwater " for - PlaY) The greatest cancer r1sk 1s also assoc1ated w1th thrs same"-;-“\"”'-
"-'i--‘,;=-populat1on (See Table 7 38 for detarls R SRR, e 1
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‘."85% of thrs rlsk is estrmated to be the result of PCB exposure from these o

-.'_‘:pomt of departure (see Table 74 36) RIS B - : N

Exposure to subsurface sorls from Kaprca Pazmey results in; a cancer rrsk of S
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7 1, 5 4 Uncertamtles in the R1sk Assessment Process SEen
The?'

assocrated w1th a great deal of uncertamty : _Thus calculated Tisk’ estrmates are. not’ to

e be construed to necessarrly represent actual rlsks Proper 1nterpretat10n of health I‘lSk

values requ1res cons1deratlon of the uncertamtles and assumptlons mvolved in the I'lSk

It is - 1mportant to note that there ‘afe; no apparent I‘lSkS assoc1ated w1th Slte
contam1nat10n currently The rrsk assessment uses hypothet1cal scenarros and
whrch do not necessar1ly reflect actual I‘lSkS For mstance a trespasser is assumed to
come on the Srte and be exposed to contammants in several medla In reahty, the

behav1or patterns of chlldren (and condltrons for ’§1te trespass) near the Srte are.,-_'-:- |
unknown but Slte trespass llkely occurs to a’ far lesser extent than what was assumed -.‘_','. ‘_ o
for thlS rlsk assessment (1e the exposure assumptlons overestlmate Srte r1sks)

hmlted to: the Slte based on: Phase III on- Srte samplmg and pr1vate well testmg No

contammatlon was ev1dent based on thlS analysrs Therefore there are no apparent

exposures assocrated wrth use of the lower aqurfer and” no unacceptable rrsks I

add1t1on based on the RI data contammat1on in, the upper aqurfer is confmed to the
S1te or margmally off-Slte (southeast corner) w1th1n ﬂow paths wh1ch return to the
Slte Thus prlvate wells at off-S1te locat1ons in both the upper and lower aqu1fers are
not currently 1mpacted and no exposure (r1sk) lS actually occurrmg The I'ISkS
calculated for the groundwater ,are based on extremely conservatlve assumptrons the
results of whrch should be v1ewed on a relatrve r1sk bas1s rather than on an actual I‘lSk

basrs .' i

Assumpt1ons are applled m all steps of the process mcludmg Srte contammant
’ characterlzatlon exposure assessment tox1c1ty assessment and Tisk” characterrzatron

These assumptlons may over- or under estlmate rlsks Examples of- some key
uncertamty factors and assumptlons apphed 1n the r1sk assessment are*descr1bed below

3

as well as 1nd1cat10ns of thelr blases S D

¥ o

Assume Slte 1s fully charactenzed The presence of areas of contamlnatron not
1dent1f1ed may result in an under estlmatlon of S1te rlsks R P

P »r',
o

1sk assessment process mcorporates numerous assumptrons and 1s therefore ;

-Z"'. Slmrlarly, groundwater contam1nat10n in. the lower aqurfer was determlned to be_'-‘:'

ot
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o 1dent1f1ed compounds) may result inan underestrmatron of. Slte rrsks

']To*ncrty values mav overestrmate rrsk Reference doses rncorporate

. —

95th percentrle values R R

. PR R
e . BRI el I SN -

* Assessment - Section. 1denttf1es NUMErous "assumptions - ‘that"are applted 1o
L characterrzmg populatrons and thetr potenttal for exposure to Stte

‘ofcontammants 1;-., Y

E There are no groundwater use restrrctlons

PN There is the potenttal for future development of the Srte._.___{.‘, L

Assume rdentrfred chemtcals are assocrated w1th the ma}ortty of Srte health
-*risks.-Thé presence’ of htghly LOXiC” compounds not analyzed for ot identified™
compounds for which little toxicity' information - exists (6.8 tentatrvely :

Evaluattng potentral current and future nsks (e g prtvate well users and future RGN
resrdents) without. consideration: of the lrkehhood wrth whtch these scenartos SR A
may occur overestrmates actual I‘ISI\S IR R t.‘ B Yor

i

“conservative uncertamty factors and cancer slope factors estrmate upper bound

Rrsks/doses wrthm an exposure route assumed to be addrtrve 'Ihts may result
in.an-over--or underestimation df risk because -using_ this; approach does not
take 1nto account antogomstrc or. svnergrstrc effects UL L SR

B R - ,(.. - oL
oy ‘

Crrttcal tosrcrty values dertved prrmartly frorn antmal studtes \may over:. or .

. ‘underéstimate:tisk. There'is a fundamental uncertamty in extrapolatmg ammal

--toxicity’ data. to’ humans Several factors” may. introduce’ the uncertainty.
mcludrng drfferences in specres, absorptron charactertstrcs pharmacoklnetrcs
target organs etc Col . . . . Ll

Behavtoral patterns cannot be predrcted wrth certamty The Exposure

contammants S e e R T
Models used to predrct envrronmental fate and transport of contammants may T
~over- ‘or. underesttmate risk:” ‘The air “pathway . modeéls’ used” have. inherent. - % IR
uncertamty in thetr theoretrcal abrhty to accurately predtct arr» concentratrons R AT

Identtfrcatron of tentatrvely 1dent1f1ed compounds 'I‘he assocrated value 15 an"’-f""\ -
‘estimated quantity. in which there ‘is presumpttve evrdence of the presence of :
the rnaterral (tentatrve 1dent1frcatton) Fre ; r_ b T

1,, .

Other rna]or assumptrons used m the rrsk assessment that would tend to : '_
overestrmate Stte rtsks mclude t"‘?.- Sl R T

" "~ Contammant concentratrons ll'l VaI'IOUS medta are assumed tO rematn

-constant over time (As.was noted prevrously for_this, assumptton this. may -
- result in-dn over- or underestimation of exposuré. because using’ steady-state’
condrtrons does not ‘account for ‘substantial-futire releases ‘of, unmtttgated
source materials (e.g., to groundwater) that may eccur over fime, nior does it
" account:- for “source -depletion- and attenuation of materlals through
envrronmental fate and transport processes) ST e
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ON-SITE
CONTAINMENT
AREA

ACS-5S808-06
ACS-$B08-10
ACS-SB09-06
ACS-SB09-10
ACS-SB810-05
ACS-$B10-10
ACS-SB11-05

ACS-$B11-10

ACS-$B12-05
ACS-SB12-10
ACS-SB13-05
ACS-S$813-10
ACS-$B55-07
ACS-SB55-16
ACS-$B856-07
ACS-5B56-16
ACS-$857-07
ACS-SB57-16
ACS-$B58-07
ACS-5B58-16
ACS-5859-07
ACS-SB59-16
ACS-$B60-07
ACS-SB60-16
ACS-$B61-07
ACS-SB61-16
ACS-SB62-07
ACS-SB62-16
ACS-5863-07

ACS-SB63-15.

ACS-S864-07
ACS-SB64-16
ACS-$B65-07
ACS-SB65-16
ACS-SB66-07
ACS-$B66-16
ACS-SB67-07
ACS-SB67-16
ACS-SB68-07
ACS-SB68-16
ACS-TP02-03
ACS-TP02-05
ACS-SB35-17

This table presents sample identifications for all samples included in each of the source areas identified at the ACS Site.
Sample identifications describe the site (ACS), the matrix (soil boring-SB, test pit-TP, sediment-SD, groundwater-GW, and surface water-SW),
the sample location number, and the depth for non-aqueous samples or sampling round for aqueous samples.

STILL BOTTOMS
AND TREATMENY
LAGOON

ACS-SB14-11
ACS-SB15-13
ACS-SB16-06
ACS-SB17-06.5
ACS-$B18-07
ACS-$820-07
ACS-$B21-07
ACS-SB21-12
ACS-5B22-12
ACS-SB23-12
ACS-SB69-08
ACS-SB69-21.5
ACS-$B70-08
ACS-$B70-20.5
ACS-SB71-08
ACS-$871-20.5
ACS-SB72-08
ACS-SB72-20.5
ACS-SB73-05
ACS-SB73-19
ACS-SB74-05
ACS-SB74-19
ACS-SB75-15
ACS-TP03-09
ACS-TP04-08
ACS-TP05-03
ACS-TP06-04
ACS-TP07-03

[ACS.2020] ACS-AREAS . W20

TABLE 7-1

SUMMARY OF SAMPLE GROUPINGS USED TO ESTIMATE CHEMICAL EXPOSURE POINT CONCENTRATIONS
AMERICAN CHEMICAL SERVICES NPL SITE RI/FS

OFF-SITE
CONTAINMENT
AREA

ACS-$B03-12
ACS-$B03-17
ACS-$B03-20
ACS-SBO04-05
ACS-SBO4A-19
ACS-SB05-14
ACS-$B05-17
ACS-$B06-11.5
ACS-$806-15
ACS-5B07-14
ACS-SBO7-19
ACS-SB24-12
ACS-SB24-21
ACS-SB24R-26
ACS-$825-11
ACS-SB25-21
ACS-SB25R-29
ACS-SB26-11
ACS-5B26-21
ACS-SB26R-26
ACS-5B27-11
ACS-SB27-21
ACS-SB27RR-24
ACS-SB28-08
ACS-$B29-08
ACS-$B30-10
ACS-SB36-10
ACS-SB36-17
ACS-5B36-23.5
ACS-5B37-10
ACS-SB37-17
ACS-SB37-23.5
ACS-SB38-10
ACS-$838-20
ACS-SB38-23.5
ACS-SB39-10
ACS-SB39-17
ACS-5B839-23.5
ACS-5B40-10
ACS-SB41-05.5
ACS-SB41-23.5
ACS-$B42-05.5
ACS-$B42-20
ACS-Ws01-01

KAPICA-PAZMEY
SURFACE

ACS-SA01-03
ACS-SA02-03
ACS-$801-03
ACS-$B31-02
ACS-SB32-02
ACS-SB33-02
ACS-SB43-01
ACS-SB44-01
ACS-SB45-01
ACS-SB46-01
ACS-SB47-01
ACS-SB48-01
ACS-SB50-01
ACS-SB52-01
ACS-SB53-01
ACS-TP01-03.5

GRIFFITH, INDIANA

KAPICA-PAZMEY
SUBSURFACE

ACS-5801-09
ACS-$802-05.5
ACS-$802-07
ACS-5B02-08.5
ACS-SB43-04.5
ACS-SB44-04.5
ACS-SB45-04.5
ACS-SB46-04.
ACS-SB4T-04.
ACS-5B48-04.
ACS-SB49-04.
ACS-SB50-04.
ACS-SB51-04.
ACS-SB52-04.
ACS-$B53-04.
ACS-SBS4-04.
ACS-TPO1-06

(VLRV, RV RV RV RV RV RV RV |

SEDIMENT

ACS~SDOJ/61

ACS-SD02-01
ACS-5D03-01
ACS-SD04-01
ACS-SD05-01
ACS-$D06-01
ACS-SDO7A-01
ACS-SD07B-01
ACS-$D07C-01
ACS-5D08-01
ACS-SD09-01
ACS-SD10-01
ACS-SD11-01
ACS-SD12-01
ACS-SD13-01
ACS-SD14-01
ACS-SD15-01
ACS-SD16-01

UPPER AQUIFER

ACS-GWMWO1-01

ACS-GWMW02-01
ACS-GWMW02-02
ACS-GWMWO03-01
ACS-GWMWO3-02
ACS-GWMWO04-01
ACS-GWMWO04-02
ACS-GWNWO05-01
ACS-GWMLW05-02
ACS-GWMW06-01
ACS-GWMW06-02
ACS-GWMW11-01
ACS-GWMW11-02
ACS-GWMW12-01
ACS-GWMIW12-02
ACS-GWMU13-01
ACS-GWMW13-02
ACS-GWMW14-01
ACS-GWMW14-02
ACS-GWMW15-01
ACS-GWMW15-02
ACS-GWMW16-01
ACS-GWMW16-02
ACS-GWMW17-01

LOWER AQUIFER

ACS-GWMWO7-01
ACS-GWMWO7-02
ACS-GWMWO08-01
ACS-GWMW0B-02
ACS-GWMW09-01
ACS-GWMW09-02
ACS-GWMW10-01
ACS-GWMW10-02
ACS-GWMW10C-1

SURFACE WATER

ACS-SW01-01
ACS-SW02-01
ACS-SW05-01
ACS-SWO7A-01
ACS-SW08-01
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TABLE 7-2
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Ground Water
SOURCE AREA: Upper Aquifer

NUMBER SAMPLES ANALYZED

CHEMICAL CONCENTRATION

..........................................

ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM 'MEAN TOTAL DETECTED
Volatiles 24
Chloromethane ug/1 68.000 68.000 68.00 1
Vinyl Chloride ug/l 22.000 720.000 374.00 3
Chloroethane ug/\ 3.000 2000.000 442.71 17
Methylene Chloride ug/l 1.000 7.000 4.00 2
Acetone ug/1 84000.000 99000.000 91500.00 2
1,1-Dichloroethane ug/L 6.000 2400.000 981.25 4
Total 1,2-Dichloroethene ug/1i 1.000 400.000 180.67 6
2-Butanone ug/ 150000.000 220000.000 185000.00 2
Trichloroethene ug/! 34.000 45.000 39.50 2
Benzene ug/tL 1.000 100000.000 7265.20 15
4-Methyl-2-Pentanone ug/1 45000.000 54000.000 49500.00 2
2-Hexanone ug/ 1200.000 1800.000 1500.00 2
Tetrachloroethene ug/L 160.000 200.000 180.00 2
Toluene ug/1 21.000 2300.000 725.25 4
Chlorobenzene ug/| 2.000 96.000 33.60 5
Ethylbenzene ug/t 52.000 1100.000 476.00 7
Total Xylenes ug/ L 47.000 3000.000 659.57 7
Semi-Volatiles 264
Phenol ug/1 3.000 240.000 34.20 10
bis(2-Chloroethyl)ether ug/l 4.000 250.000 65.67 9
1,3-Dichlorobenzene ug/( 3.000 3.000 3.00 1
1,4-Dichlorobenzene ug/L 3.000 10.000 5.50 4
1,2-Dichlorobenzene ug/l 4.000 33.000 18.50 6
2-Methylphenotl ug/t 2.000 38.000 14.50 4
bis(2-Chloroisopropyl )ether ug/! 59.000 300.000 143.20 5
4-Methylphenol ug/l -5.000 2200.000 468.00 | 5
Isophorone ug/ 19.000 35.000 26.33 3
2,4-Dimethylphenol ug/! 6.000 110.000 41.33 3
Benzoic acid ug/L 2.000 1900.000 323.00 6
Naphthalene ug/ 1 2.000 71.000 32.50 6
4-Chioro-3-methyiphenol ug/t 2.000 2.000 2.00 1
2-Methylnaphthalene ug/l 9.000 27.000 17.00 3
Diethylphthalate ug/L 3.000 9.000 6.00 2
Pentachlorophenol ug/L 2.000 3.000 2.50 2
Di-n-butyi{phthalate ug/L 2.000 2.000 2.00 1
bis(2-Ethylhexyl)phthalate ug/ L 2.000 50.000 16.33 6
Pesticides/PCBs 24
AROCLOR-1248 ug/ L 2.600 2.600 2.60 1
ARQCLOR- 1260 ug/l 27.000 27.000 27.00 1



TABLE 7-2 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Ground Water
SOURCE AREA: Upper Aquifer

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAX TMUM MEAN TOTAL DETECTED
Metals 24

Aluminum ug/L 250.000 280.000 265.00 2
Arsenic ug/L 2.100 43.200 13.59 17
Barium ug/ | 230.000 1840.000 608.75 16
Beryllium ug/L 0.250 0.250 0.25 1
Cadmium ug/L 0.240 3.100 0.98 4
Calcium ug/L 32100.000 1040000.000 176233.33 24
Chromium, Total ug/1 1.100 3.900 2.43 4
Iron . ug/l 170.000 218000.000 25052.77 22
Lead ug/L 3.200 4,600 3.90 2
Magnes ium ug/l 7270.000 78800.000 33820.56 18
Manganese ug/ L 281.000 4250.000 2099.00 23
Mercury ug/L 1.700 1.700 1.70 1
Nickel ug/1L 48.000 53.000 49,67
Potassium ug/1 1480.000 95800.000 13938.75 24
Selenium ug/ 2.100 6.200 3.47
Sodium ug/L 12700.000 444000.000 145423.81 21
Thallium ug/L 3.100 4.000 - 3.55 2

8
Zinc ug/L 10.000 886.000 113.15 20

pry

Cyanide, Total ug/! 10.000 10.000 10.00

Tent. Ident. Compound-SVOC 24

Unknown ug/l 6.000 2600.000 249.79
Unknown Hydrocarbon ug/L 36.000 1100.000 418.67
Ethylmethylbenzene isomer ug/! 24.000 130.000 64.00
Trimethylbenzene isomer ug/ L 50.000 300.000 172.50
Ethyldimethylbenzene isomer ug/l 32.000 160.000 96.00
Undecane, 4,7-dimethyl~ ug/ 120.000 120.000 120.00
Benzene, 1,1'-oxybis- ug/L 24.000 24.000 24.00
Benzene, propyl- ug/1 22.000 22.000 22.00
Benzene, 1-ethyl-2-methyl- ug/L 42.000 88.000 65.00
Benzene, 2-ethyl-1,4-dimethyl- ug/l 6.000 400.000 151.00
Unknown Substituted Benzene ug/t 22.000 110.000 51.00
Unknown carboxylic acid ug/l 22.000 22.000 22.00
Tetramethylbenzene isomer ug/ | 120.000 130.000 125.00
Benzene, 1,3,5-trimethyl- ug/t 82.000 - 280.000 181.00
Cyclohexanol, 3,3,5-trimethyl- ug/1 26.000 2000.000 728.57
Hexanoic. acid, 2-ethyl- ug/L 360.000 360.000 360.00
Benzene, 1-ethenyl-3-ethyl- ug/! 18.000 18.000 18.00
Hexanoic acid (DOT) ug/L 740.000 740.000 740.00
Dimethylphenol ug/l 54.000 200.000 127.00
Cyclopentanol, 2-methyl-CI... ug/l 52.000 52.000 52.00
Benzene, 1-ethyl-4-methoxy- ug/! 90.000 90.000 90.00
Furan, 2,2'-methylenebis- ug/t 150.000 150.000 150.00
Benzenamine, n,n-diethyl- ug/l 32.000 ] 32.000 32.00

- s LN e o N NNS® SRR S o oS

|
I Vanadium ug/l 2.200 25.900 8.25



TABLE 7-2 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 3
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Ground Water
SOURCE AREA: Upper Aquifer

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
: ARITHMETIC
CHEMICAL URITS MINIMUM MAX I MUM MEAN TOTAL DETECTED
Furan, ug/l 32.000 54.000 42.67 3
2,2'- [oxybis(methylene)lbis, -
Hexanoic acid, anhydride ug/L 60.000 60.000 60.00 1
1,4-Methanonaphthalene, 1,4-... ug/ 1 160.000 160.000 160.00 1
2-Propanol , ug/l 110.000 110.000 110.00 1
1- [2- (2-methoxy-1-methylethoxy)-1-2 ’
-propanol
Hexanoic acid, 2-methyl- ug/l 720.000 720.000 720.00 1
2,4-Pentanediol, 2-methyl- ug/L 72.000 1800.000 936.00 2
2-Propanol, 2-(2-methoxy-1-m... ug/\ 90.000 90.000 90.00 1
Benzeneacetic acid, .alpha.-ethyl- ug/l 58.000 58.000 58.00 1
Pentanoic acid, 4-methyl- ug/ | 1100.000 1100.000 1100.00 1
Disulfide, diethyl- ug/ 140.000 720.000 430.00 2
3-Octanone ug/\ 86.000 86.000 86.00 1
Benzene, 1-chloro-3-methyl- ug/1 120.000 120.000 120.00 1
Cyclohexanemethanol, ug/L 220.000 220.000 220.00 1
.alpha.-.alpha.-4-trimethyl-
Unknown substituted phenol ug/t 28.000 28.000 28.00 1
Phenol, 3-ethyl-5-methyl- ug/\ 50.000 50.000 50.00 1
Benzoic acid, 3-methyl- ug/L 38.000 38.000 38.00 1
Ethane, 1,2-bis(2-chloroethoxy)- ug/l 50.000 78.000 64.00 2
Benzene, ethyl- ug/L 16.000 16.000 16.00 1
Benzene, 1,3-dimethyl- ug/1 440.000 440,000 440.00 1
Benzene, ug/1 264.000 24.000 24.00 1
1,2-dimethyl -4-(phenylmethyl)-
Benzene, (1,1-dimethylpropyl... ug/L 32.000 32.000 32.00 1
Naphthalene, 1,2,3,4-tetrah... ug/L 52.000 52.000 52.00 1
1(2H)-Naphthalenone, 3,4-dih... ug/L 12.000 12.000 12.00 1
2-Cyclohepten-1-one ug/t 92.000 92.000 92.00 1
Benzene, 1-methyl-4-(methyls... ug/ L 14.000 14.000 14.00 1
Glycine, n-(2-methyl-1-oxo-2... ug/L 12.000 12.000 12.00 1
Phenol, 3,5-dimethyl- ug/1 12.000 12.000 12.00 1
1,3-Pentanediol, 2,2,4-trimethyl- ug/t 40.000 40.000 40.00 1
2,4,6(1H,3H,5H)-Pyrimidinetrione-5- ug/! 10.000 130.000 70.00 2
(1-methyl)-
2-Methylcyclopentanol isomer ug/L 2000.000 2000.000 2000.00 1
Trimethylphenol isomer ug/ 62.000 62.000 62.00 1
Methylbenzoic acid isomer ug/! 44,000 420.000 232.00 2
2-Propanol , ug/l 140.000 2200.000 1170.00 2
1-(2-methoxy-1-methylethoxy)-2-prop
anol
Propanoic acid, ug/L 98.000 98.000 98.00 1
2-(3-chlorophenoxy)-propanoic acid
Unknown substituted sul fonyl ug/l 44.000 44.000 44.00 1
Trimethyl benzoic acid ug/ 1 12.000 12.000 12.00 1
Caprolactam ug/ 10.000 10.000 10.00 1
Octane, 2,3-dimethyl- ug/ 320.000 720.000 520.00 2
Decane, 2,6,7-trimethyl- ug/\ 320.000 380.000 350.00 2
Nonane, 3,7-dimethyl- ug/t 180.000 180.000 180.00 1



TABLE 7-2 . 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page &4
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Ground Water
SOURCE AREA: Upper Aquifer

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAXTMUM MEAN TOTAL DETECTED

Dimethyl undecane ug/1 170.000 170.000 170.00 1
Methylethylphenol ug/l 54.000 88.000 71.00 2
Unknown diol ug/L 82.000 82.000 82.00 1
Chloromethylbenzene ug/\ 68.000 68.000 68.00 1
Disilane, hexaethyl- ug/l 46.000 46.000 46.00 1
Unknown atcohol ug/1 24.000 24.000 24.00 1
Methylpropenylbenzene ug/ | 6.000 6.000 6.00 1
Tetrahydronaphthalene ug/t 66.000 66.000 66.00 1
2-Cyclohexen-~1-one, ug/l 32.000 32.000. 32.00 1
3,5,5-trimethyl- .

Benzoic acid, 2,4-dimethyt- ug/| 24.000 24.000 24.00 1
Benzoic acid, 2,4,6-trimethyl- ug/1 36.000 36.000 36.00 1
Benzoic acid, ug/1 34.000 34.000 34.00 1
4-(1,1-dimethylethyl)-

Phenobarbital (VAN) ug/l 8.000 22.000 15.00 2
Ethyltrimethylbenzene + unknown ug/l 54.000 54.000 54.00 1
Methyinaphthalene ug/ L 74.000 74.000 74.00 1
Dimethylnaphthalene ug/1 38.000 38.000 38.00 1

Tent. ldent. Compound-VOC 24

Unknown ug/L 29.000 140.000 73.50 8
Benzene, 1-ethyl-2-methyl- ug/! 70.000 70.000 70.00 1
Benzene, propyl- o ug/1 60.000 60.000 60.00 1
Benzene, (1-methylethyl)- ug/l 60.000 60.000 60.00 1
Cyclohexane, methyl- ug/1 40.000 40.000 40.00 1
Ethylmethylbenzene isomer ug/| 35.000 100.000 59.60 5
Trimethylbenzene isomer ug/\ 130.000 640.000 437.50 4
Benzene, 1,3,5-trimethyl- ug/1 170.000 170.000 170.00 1
Unknown alcohol ug/L 700.000 1100.000 900.00 2
Ethane, 1,1'oxybis- ug/L 4.000 1500.000 264.29 7
2-Propanol, 2-methyl- ug/t 8.000 8.000 8.00 1
Unknown oxygenated alkane ug/! 450.000 450.000 450.00 1
Dimethylcyclohexane ug/L 76.000 76.000 76.00 1
Ethenylcyclohexene - ug/1 63.000 63.000 63.00 1
Diethylbenzene ug/\ 78.000 78.000 78.00 1
Butanol ug/L 40,000 40.000 - 40.00 1
Propane, 1,1'-oxybis- ug/L 6.000 6.000 6.00 1
Methylpentanot ug/ 15.000 15.000 15.00 1
Methylhexanone ug/\ 7.000 7.000 7.00 1
Cyclohexane, 1,3-dimethyl-, trans- ug/l 45.000 45.000 45.00 1
Disopropyl ether (DOT) ug/ 8.100 8.100 8.10 1

This table includes all compounds identified above detection Limits in the Upper Aquifer Source Area (see table 7-1 for
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total
parameters analyzed and their associated detection Limits. Refer to appendix U for values used in risk calulations.
The data values presented contain a maximum of three significant digits for the results of metals analyses and two
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be
present in a given sample.

[ACS]IUGW.MAX




l TABLE 7-3 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Ground Water
l SOURCE AREA: Lower Aquifer
CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
l ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED
' Volatiles 9
. Chloroethane ug/ | 3.000 440.000 214.33 3
' 4-Methyl -2-Pentanone ug/! 3.000 3.000 3.00 1
‘ Semi-Volatiles 9
l bis(2-Chloroethyl)ether ug/ L 11.000 12.000 11.50 2
l Metals 9
Arsenic ug/1 2.100 8.600 4.06 5
Barium ug/l 220.000 310.000 255.00 4
Calcium ug/!l 59000.000 151000.000 113266.67 6
Iron ug/L 152.000 3160.000 1043.33 6
Magnesium ug/\ 19300.000 53100.000 35766.67 6
) Manganese ug/L 123.000 866.000 337.33 6
Mercury ug/l 0.470 0.470 0.47 1
Potassium ug/ 960.000 3420.000 1923.33 6
Sodium ug/L 10000.000 96200.000 40700.00 6
Vanadium ug/l 2.000 2.000 2.00 1
l Zinc ug/L 10.000 22.000 16.00 2
B )
. Tent. ldent. Compound-SVOC 9
Unknown ug/1 10.000 3300.000 340.59 17
Cyclohexanol, 3,3,5-trimethyl- ug/L 2500.000 2500.000 2500.00 1
2-Propanol , ug/t 1000.000 1000.000 1000.00 1
1-[2-(2-methoxy-1-methylethoxy)-1-2
-propanol
2,4-Pentanediol, 2-methyl- ug/L 270.000 270.000 270.00 1
l 2-Propanol , ug/l 530.000 530.000 530.00 1
1-(2-methoxy-1-methylethoxy)-2-prop
anol
Dimethylbenzoic acid ug/l 400.000 400.000 400.00 1
I Dimethylethylbenzoic acid ug/1 400.000 400.000 400.00 1
Propanoic acid, ug/L 170.000 170.000 170.00 1
2-(3-chlorophenoxy)-propanoic acid
Tent. Ident. Compound-VOC 9
Unknown ug/ L 1200.000 1200.000 1200.00 1
Methane, dimethoxy- ug/ L 6.000 6.000 6.00 1
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AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Ground Water

_SOURCE AREA: Lower Aquifer

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED
Ethane, 1,1'oxybis- ug/l 36.000 36.000 36.00 1
Propane, 2,2'-oxybis- ug/ 10.000 10.000 10.00 1
Substituted methylborane ug/ L 11.000 11.000 11.00 1

This table includes all compounds identified above detection limits in the lower Aquifer Source Area (see table 7-1 for
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations.
The data values presented contain a maximum of three significant digits for the results of metals analyses and two
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be
present in a given sample. )

[ACS]LGW.MAX



MATRIX: Soil
SOURCE AREA:

CHEMICAL
Volatiles
Chloroethane

Acetone
1,1-Dichloroethane

Total 1,2-Dichloroethene

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
1,2-Dichloropropane
Trichloroethene
1,1,2-Trichloroethane
Benzene

4-Methyl -2-Pentanone
Tetrachloroethene

1,1,2,2-Tetrachloroethane

Toluene
Chlorobenzene
Ethylbenzene
Styrene

Total Xylenes

Semi-Volatiles

Phenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
2,4-Dimethylphenol
Benzoic acid
2,4-Dichlorophenol
Naphthalene
Hexachlorobutadiene
2-Methylnaphthalene
2,4,5-Trichlorophenol
Dimethylphthalate
Acenaphthylene
Acenaphthene
Dibenzofuran
Diethylphthalate
Fluorene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate

TABLE 7-4

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS

On-site Containment Area

UNITS

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

GRIFFITH, INDIANA

CHEMICAL CONCENTRATION

MINIMUM

1.000
88.000
1.000
2.000
1.000
1.000
4.000
1.000
1.000
4.000
1.000
1.000
2.000
9.000
2.000
4.000
2.000
2.000
1.000
6.000

53.000
110.000
570.000
110.000

42.000

82.000

3900.000

76.000

49.000

89.000
370.000

3700.000
15G.000
270.000

42.000
340.000
980.000
570.000

46.000

1200.000
160.000
1500.000

94.000

160.000

MAXTMUM

2.000
7400.000
250.000
5200.000
6400.000
970.000
210.000
20000000.000
230.000
40000.000
140.000
7100000.000
650.000
5900000.000
3900.000
200000000.000
300.000
6700000.000
6200.000
25000000.000

780.000
350.000
1200.000
9900.000
9200.000
17000.000
88000.000
12000.000
49.000

- 280.000
90000.000
3700.000
55000.000
270.000
3500.000
5500.000
11000.000
4200.000
47.000
14000.000
160.000
20000.000
94.000
36000.000

ARITHMETIC
MEAN

1.50
2896.00
34.00
606.63
970.29
485.50
101.92
884990.00
41.50
5305.20
34.80
205348.34
119.38
430941.59
779.00
5292643.45
104.14
193832.14
3100.50
790871.54

345.33
230.00
850.00
3557.50
1663.50
3082.00
45950.00
2311.50
49.00
184.50
19517.78
3700.00
18580.00
270.00
1771.00
2086.67
4493.33
2385.00
46.50
5466.67
160.00
7966.67
94.00
10990.00

11-Jan-1991
Page 1

NUMBER SAMPLES ANALYZED

TOTAL  DETECTED
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12
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TABLE 7-4 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: On-site Containment Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAXTMUM MEAN TOTAL DETECTED
Fluoranthene ug/kg 54.000 3800.000 1136.00 4
Pyrene ug/kg 250.000 5900.000 2216.67 3
Butylbenzylphthalate ug/kg 740.000 15000.000 5713.33 3
Benzo(a)anthracene ug/kg 170.000 170.000 170.00 1
Chrysene ug/kg 84.000 84.000 84.00 1
bis(2-Ethylhexyl )phthalate ug/kg 39.000 140000.000 13545.77 13
Pesticides/PCBs . 31
Endosul fan 1 ug/kg 11.000 12.000 11.50 2
4,4-0DT ug/kg 50.000 91.000 70.50 2
AROCLOR-1242 ug/kg 130.000 400000.000 91826.00 5
AROCLOR-1248 ug/kg 600.000 990.000 795.00 2
AROCLOR- 1254 ug/kg 230.000 100000.000 16871.43 7
Metals 14
Aluminum . mg/kg 1450.000 5670.000 3187.86 14
Antimony ma/kg 5.300 5.300 5.30 1
Arsenic mg/kg 1.000 21.300 3.70 13
Barium mg/kg 515.000 515.000 515.00 1
Beryllium mg/kg 0.080 0.440 0.16 14
Cadmium . mg/kg 0.050 6.000 0.72 10
Calcium mg/kg 183.000 38300.000 - 8795.71 14
Chromium, Total mg/kg 4,600 271.000 32.15 1
Cobalt mg/kg 22.400 22.400 22.40 1
Copper mg/kg 6.200 115.000 22.29 8
Iron mg/kg 1730.000 10300.000 5262.14 14
Lead mg/kg 2.900 1440.000 112.11 14
Magnesium mg/kg 473.000 17400.000 4368.79 14
Manganese mg/kg 17.500 614.000 145.49 14
Mercury mg/kg 12.400 12.400 12.40 1
Nicket mg/kg 10.000 12.800 11.80 3
Potassium mg/kg 264.000 764.000 483.21 14
Selenium mg/kg 0.450 0.450 0.45 1
Vanadium mg/kg 3.100 20.600 11.01 14
Zinc mg/kg 9.000 747.000 71.91 14
Cyanide, Total mg/kg 8.700 8.700 8.70 1
Percent Solids % 65.800 89.900 84.04 14
Tent. Ident. Compound-SVOC 14
unknown ug/kg 120.000 1900000.000 96398.48 33
Unknown Hydrocarbon ug/kg 330.000 79000.000 28138.33 12
Ethylmethylbenzene isomer ug/kg 670.000 45000.000 16323.33 3
Trimethylbenzene isomer ug/kg 320.000 240000.000 50856.25 8
Ethyldimethylbenzene isomer ug/kg 1300.000 36000.000 18650.00 2




TABLE 7-4 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS page 3
AMERICAN CHEMICAL SERVICES RI/FS
' GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: On-site Containment Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED

Undecane, 4,7-dimethyl - ug/kg 8000.000 740000.000 379333.33 3
Benzene, 1,1'-oxybis- ug/kg 580.000 260000.000 69263.33 6
Benzene, propyl- ug/kg 330.000 950.000 640.00 2
Benzene, 1-ethyl-2-methyl- ug/kg 250.000 210000.000 32077.14 7
Benzene, 1,4-diethyl- ug/kg 28000.000 28000.000 28000.00 1
Benzene, 2-ethyl-1,4-dimethyl- ug/kg 82.000 200000.000 24136.57 14
Unknown Substituted Benzene ug/kg 120.000 1300000.000 251016.25 8
Benzene, 1-ethyl-3-methyl- ug/kg 520.000 38000.000 10705.00 4
Benzene, 1,2,4-trimethyl- ug/kg 710.000 390000.000 68680.00 6
Benzene, (1,1-dimethylethyl)- ug/kg 370.000 370.000 370.00 1
Hexadecanoic acid ug/kg 220000.000 220000.000 220000.00 1
Benzene, 1,3,5-trimethyt- ug/kg 240.000 2300.000 926.67 6
Nonane, 2,6-dimethyl- ug/kg 14000.000 470000.000 242000.00 2
Dimethy{phenol ug/kg 1100.000 1100.000 1100.00 1
Unknown fatty acid ug/kg 9600.000 9600.000 9600.00 1
Sutfur, mol. (S8) ug/kg 240.000 16000.000 4217.50 8
Ethyl-phenol isomer ug/kg 1400.000 1400.000 1400.00 1
Propyl-phenol isomer ug/kg 3400.000 3400.000 3400.00 1
Phenol, 3,5-diethyl- ug/kg 1100.000 1100.000 1100.00 1
Methyl-methyl-ethylphenol isomer ug/kg 870.000 870.000 870.00 1
Benzene, 1-ethyl-4-methoxy- ug/kg 2100.000 2100.000 2100.00 1
Cyclopentene, 1-ethenyl-3-me... ug/kg 21000.000 190000.000 100333.33 3
Dimethylbenzene isomer ug/kg 8300.000 12000.000 10433.33 3
Unknown chlorinated biphenyl ug/kg 240.000 4000.000 1748.75 8
Trichlorobiphenyl isomer ug/kg 320.000 7500.000 2655.00 4
Nonane, 4,5-dimethyl- ug/kg 240.000 870.000 555.00 2
Aroclor 1016 . ug/kg 550.000 550.000 550.00 1
1,1'-Biphenyl, tetrachloro- ug/kg 200.000 200.000 200.00 1
Benzo[Blnaphtho[2,3-D] furan ug/kg 200.000 200.000 200.00 1
Furan, 2,2'-methylenebis- ug/kg 1400.000 1400.000. 1400.00 1
Benzenamine, n,n-diethyl- ug/kg 540.000 170000.000 35836.00 5
Ethanone, 1-(2-chlorophenyl)- ug/kg 410.000 410.000 410.00 1
Furan, ug/kg- 1100.000 1100.000 1100.00 1
2,2'- [oxybis(methylene)]bis, -
2(1H)-auinolinone ug/kg 626.000 620.000 620.00 1
Benzenesul fonamide, n-butyl- ug/kg 900.000 900.000 900.00 1
Phenol, 2-[1-(4-hydroxypheny... ug/kg 370.000 2200.000 1285.00 2
Benzene, 1,1'-methylenebis- ug/kg 950.000 950.000 950.00 1
Hexanoic acid, anhydride ug/kg 2100.000 2100.000 2100.00 1
4-Carene, (15,3S,6R)-(-)- ug/kg 7700.000 7700.000 7700.00 1
Undecane ug/kg 17000.000 17000.000 17000.00 1
Decane, 3,6-dimethyl- ug/kg 8800.000 8800.000 - 8800.00 1
1,4-Methanonaphthalene, 1,4-... ug/kg 10000.000 10000.000 10000.00 1
Naphthalene, 1,2-dimethyl- ug/kg 8400.000 8400.000 8400.00 1
Benzene, (1-methylethyl)~ ug/kg 370.000 370.000 370.00 1
8enzene, 1-ethenyl-2-methyl- ug/kg 1400.000 1400.000 1400.00 1
Benzaldehyde, 4-propyl- ug/kg 1100.000 1100.000 1100.00 1
Naphthalene, 1-methyl- ug/kg 240.000 240,000 240.00 1

1

Benzene, 1-ethyl-2,3-dimethyl- ug/kg 160000.000 160000.000 160000.00
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TABLE 7-¢4 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 4
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: On-site Containment Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL  DETECTED
9-Eicasyne ug/kg 610000.000 610000.000 610000.00 ) 1
3-Carene ug/kg 160000.000 660000.000 410000.00 2
Tent. Ident. Compound-vOC . . 42
Unknown ug/kg 4.800 42000.000 10218.40 1
Nonane ug/kg 5.800 70000.000 19371.87 10
Octane, 2,3-dimethyl- ug/kg 24000.000 52000.000 38000.00 2
Propylbenzene + Unknown ug/kg 57.000 180.000 118.50 2
Benzene, 1-ethyl-2-methyl- ug/kg 4.800 110000.000 48204.96 5
Benzene, 1,2,4-trimethyl- ug/kg 93000.000 93000.000 93000.00 1
Unknown Hydrocarbon ug/kg 10.000 1400.000 484 .63 8
Methylethylbenzene + Unknown ug/kg 95.000 8300.000 4197.50 2
Benzene, propyl- ug/kg 15.000 20000.000 8794.80 5
Benzene, (1-methylethyl)- ug/kg 11.000 " 49000.000 24505.50 2
Benzene, 1,2,3-trimethyl- ug/kg 13.000 26000.000 17503.25 4
Cyclohexane, methyl- ug/kg 34.000 53000.000 19358.50 4
Trimethylbenzene isomer ug/kg 1100.000 1200.000 1150.00 2
Decane ug/kg 3300.000 320000.000 87257.14 7
Substituted Benzene ug/kg 11.000 240000.000 24502.60 20
Trimethylbenzene + Unknown ug/kg 12.000 12.000 12.00 1
Nonane, 3-methyl- ug/kg 35000.000 35000.000 35000.00 1
Cyclohexane, propyl- ug/kg 8.600 94.000 51.30 2
Cyclohexane, ethyl- ug/kg 42.000 42.000 42.00 - 1
Nonane, 4-methyl- ug/kg 180000.000 180000.000 180000.00 1
Benzene, 1,3,5-trimethyl- ug/kg 3.600 3.600 3.60 1
2-Pentanol, 4-methyl- ug/kg 2.300 2.300 2.30 1
Octane ug/kg 41.000 28000.000 14020.50 2
Heptane, 2,5-dimethyl- ug/kg 24000.000 24000.000 24000.00 1
Heptane, 2,4-dimethyl- ug/kg 24000.000 24000.000 24000.00 1
Octane, 3-methyl- ug/kg 27000.000 27000.000 27000.00 1
Benzene, 1-ethyl-4-methyl- ug/kg 6.000 6.000 6.00 1
Dichlorobenzene ug/kg 890.000 3400.000 2145.00 2
Bicyclo(3.1.0lhex-2-ene, 2-me... ug/kg 55000.000 370000.000 212500.00 2
Hexane, 2,4-dimethyl- ug/kg 25000.000 25000.000 25000.00 1
Unknown cyclic hydrocarbon ug/kg 27.000 27.000 27.00 1
Ethylmethylbenzene ug/kg 8.600 3400.000 447.90 14
Trimethylbenzene ug/kg 4,900 83000.000 9696.70 17
Unknown ketone ug/kg 12.000 94.000 53.00 2
Decane + unknown ug/kg . 34.000 38000.000 12695.33 3
Ethylmethytheptane ug/kg 1600.000 1600.000 1600.00 1
Ethyimethyloctane ug/kg 1900.000 1900.000 1900.00 1
Methyl(methylethyl) benzene ug/kg 1400.000 1400.000 - © 1400.00 1
Dimethylundecane ug/kg 1800.000 1800.000 1800.00 1
Cyclohexane ug/kg 290.000 290.000 290.00 1
Tetramethylbenzene ug/kg 11.000 11.000 11.00 1
Unknown bicyclic hydrocarbon ug/kg 24.000 : 24.000 24.00 1
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ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 5
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA

MATRIX: Soil

SOURCE- AREA: On-site Containment Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
. ARITHMETIC
CHEMICAL UNITS MINIMUM MAX IMUM MEAN TOTAL DETECTED
Hydrocarbon + unknown ug/kg 89.000 160.000 124.50 2
Unknown substituted cyclonex ug/kg 62.000 62.000 62.00 1
Dichloropentane ug/kg 1100.000 1100.000 1100.00 1
Dichloromethylbutane ug/kg 2200.000 2200.000 2200.00 1
Dimethyloctane ug/kg 18000.000 18000.000 18000.00 1
Dimethyldecane\ ) ug/kg 8900.000 8900.000 8%00.00 1

This table includes all compounds identified above detection limits in the On-Site Containment Area (see table 7-1 for
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations.
The data values presented contain a maximum of three significant digits for the results of metals analyses and two
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be

present in a given sample.

[ACS] CSB.MAX
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ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1
. l AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Still Bottoms/Treatment Lagoon
1
CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
' ARITHMETIC
CHEMICAL UNITS MINIMUM MAX IMUM MEAN TOTAL DETECTED
' Volatiles 28
Methylene Chloride ug/kg 12000.000 260000.000 136000.00 2
Acetone ug/kg 8100.000 12000.000 10050.00 2
l 1,1-Dichloroethane ug/kg 12.000 22000.000 5095.33 6
Total 1,2-Dichloroethene ug/kg 2.000 120000.000 21870.67 12
Chloroform ug/kg 2.000 2100000.000 286342.21 19
1,2-Dichloroethane ug/kg 120.000 40000.000 15780.00 4
u 2-Butanone ug/kg 15.000 350000.000 59485.77 13
L 1,1,1-Trichloroethane ug/kg 6.000 21000000.000 1093134.14 21
Carbon Tetrachloride ug/kg 530000.000 3600000.000 2065000.00 2
1,2-Dichloropropane ug/kg 17.000 22000.000 7363.40 5
ﬂ. Trichloroethene ug/kg 6.000 1700000.000 183544 .80 20
1,1,2-Trichloroethane ug/kg 2.000 8100.000 2710.33 3
Benzene ug/kg 9.000 170000.000 38794.00 17
n 4-Methyl-2-Pentanone ug/kg 65.000 1500000.000 234670.28 18
Tetrachloroethene ug/kg 23.000 1600000.000 266225.88 26
Toluene ug/kg 14.000 23000000.000 1704183.48 27
Chlorobenzene ug/kg 2.000 2.000 2.00 1
' Ethylbenzene ug/kg 2.000 8400000.000 751032.21 28
| Styrene ug/kg 18000.000 90000.000 54000.00 2
Total Xylenes ug/kg 41.000 9400000.000 1978405.75 28
II 7 semi-Volatiles 28
Phenol ug/kg 110.000 170000.000 20293.18 22
bis(2-Chloroethylyether ug/kg 99.000 110000.000 13728.18 17
2-Chlorophenol ug/kg 130.000 130.000 130.00 1
1,3-Dichlorobenzene ug/kg 180.000 880.000 543.33 3
“ 1,4-Dichlorobenzene ug/kg 98.000 5200.000 2032.57 7
Benzyl alcohol ug/kg 180.000 1600.000 1060.00 3
1,2-Dichlorobenzene ug/kg 45.000 53000.000 9170.83 18
. 2-Methylphenol ug/kg 120.000 15000.000 1875.56 9
Il 4-Methylphenol ug/kg 46.000 43000.000 4099.71 17
Isophorone ug/kg 41,000 2600000.000 313641.24 21
2,4-Dimethylphenot ug/kg 80.000 2600.000 580.00 10
Benzoic acid ug/kg 130.000 50000.000 10785.00 8
ﬂ 2,4-Dichlorophenol ug/kg 41.000 4100.000 1480.33 3
1,2,4-Trichlorobenzene ug/kg 110.000 4300.000 1882.00 5
) Naphthalene ug/kg 260.000 750000.000 97080.74 27
' Hexachlorobutadiene ug/kg 55.000 40000.000 7678.93 14
4-Chloro-3-methylphenol ug/kg 420.000 420.000 420.00 1
2-Methylnaphthalene ug/kg 91.000 320000.000 57668.56 27
2,4,6-Trichlorophenol ug/kg 750.000 750.000 750.00 1
i 2,4,5-Trichlorophenol ug/kg 96.000 96.000 96.00 1
/ 2-Chloronaphthalene ug/kg 1800.000 1800.000 1800.00 1
Dimethylphthalate ug/kg 65.000 320000.000 62443 .24 17
“ Acenaphthylene ug/kg 40.0090 3900.000 1970.00 2
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MATRIX: Soil

TABLE 7-5

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS

SOURCE AREA: Still Bottoms/Treatment Lagoon

CHEMICAL

Acenaphthene
4-Nitrophenol
Dibenzofuran
Diethylphthalate
Fluorene
N-Nitrosodiphenylamine

4-Bromopheny!l -phenylether

Hexachlorobenzene
Pentachtorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene

bis(2-Ethylhexyl)phthalate

Dicn-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Pesticides/PCBs

. Gamma-BHC (Lindane)
Endosul fan 1
4,4-0DT
Endrin Ketone
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium, Total
Cobalt
Copper
Iron

Lead

UNITS

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

GRIFFITH, INDIANA

CHEMICAL CONCENTRATION

MINIMUM

60.000
1600.000
450.000
44.000
67.000
13000.000
2200.000
250.000
160.000
79.000
74.000
51.000
66.000
79.000
47.000
460.000
260.000
140.000
77.000
390.000
390.000
260.000

1100.000
1200.000
4700.000
260.000
52000.000
28000.000
330.000

490.000
10.900
0.950
81.600
0.100
0.120
181.000
8.700
41.700
6.500
482.000
21.900

MAXIMUM

4800.000
2300.000
660.000
100000.000
9800.000
13000.000
2200.000
2800.000
64000.000
10000.000
3300.000
690000.000
1700.000
4700.000
960000.000
460,000
460.000
2600000.000
24000.000
460.000
460.000
260,000

1100.000
1200.000
12000.000
260.000
76000.000
47000.000
35000.000

7890.000
46.600
5.700
1560.000
0.890
118.000
57100.000
1410.000
41.700
361.000
6610.000
6300.000

ARITHMETIC
MEAN

1736.10
1950.00
555.00
13261.29
2692.25
13000.00
2200.00
982.50
14024..00
3382.13
1491.33
87654 .68
769.20
1565.80
106966.33
460.00
360.00
374932.14
5474.53
425.00
425.00
260.00

1100.00
1200.00
8350.00
260.00
64000.00
37500.00
15726.00

3559.09
28.75
2.35
466.08
0.25
14.73
11242.55
195.72
41.70
72.65
3928.36
842.54

11-Jan-1991
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TOTAL

23

11

NUMBER SAMPLES ANALYZED

DETECTED

10
2
2

24

12
1
1
4

15

16
3
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TABLE 7-5 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 3
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil .
SOURCE AREA: Still Bottoms/Treatment Lagoon

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED

ARITHMETIC
CHEMICAL UNITS MINIMUM MAXTMUM MEAN TOTAL DETECTED
Magnesium mg/kg 101.000 10300.000 3419.82 1
Manganese mg/kg 4,300 1030.000 203.30 "
Mercury mg/kg 0.060 11.000 2.02 10
Nickel mg/kg 12.200 19.600 16.73 3
Potassium mg/kg © 181.000 767.000 354.55 1"
Selenium mg/kg 0.460 2.830 1.42 4
Sodium mg/kg 498.000 1260.000 757.67 3
Vanadium mg/kg 1.200 12.100 7.43 1
Zinc mg/kg 5.300 2280.000 . 359.86 1
Cyanide, Total ma/kg 5.000 70.700 26.90 3
Percent Solids % 63.200 90.600 80.81 1
Tent. Ident. Compound-SvOC 28
Unknown ug/kg 230.000 5500000.000 237468.23 198
unknown Hydrocarbon ug/kg 290.000 1300000.000 150781.48 61
Ethylmethylbenzene isomer ug/kg 17000.000 1600000.000 602428.57 7
Methylbenzene + Unknown ug/kg 11000.000 11000.000 11000.00 1
Trimethylbenzene + Unknown ug/kg 29000.000 1800000.000 914500.00 2
Trimethylbenzene isomer ug/kg 11000.000 1100000.000 553210.53 19
Methy{propylbenzene isomer ug/kg 19000.000 560000.000 262833.33 6
Ethyldimethylbenzene isomer ug/kg 9100.000 1100000.000 458131.25 16
Undecane, 4,7-dimethyl- ug/kg 520.000 520000.000 103613.33 9
Ethyldimethylbenzene + Unknown ug/kg 6000.000 11000.000 8500.00 2
Ethanol, 2-(2-butoxyethoxy)-... ug/kg 17000.000 17000.000 17000.00 1
Benzene, 1,1'-oxybis- ug/kg 280.000 100000.000 25736.00 5
Benzene, propyl- ug/kg 490.000 280000.000 94622.50 4
Benzene, 1-ethyl-2-methyl- ug/kg 35000.000 520000.000 258750.00 4
Benzene, 1-methyl-2-propyt- ug/kg 440000.000 440000.000 440000.00 1
Benzene, 1,4-diethyl- ug/kg 190000.000 510000.000 350000.00 2
Benzene, 2-ethyl-1,4-dimethyl- ug/kg 22000.000 1900000.000 410923.08 13
Unknown + Nitrobenzene ug/kg 900000.000 900000.000 ' 900000.00 1
Unknown + TCL ' ug/kg 1100000.000 1100000.000 1100000.00 1
Unknown Substituted Benzene ug/kg 47000.000 1100000.000 402666.67 6
Benzene, 1-ethyl-3-methyl- ug/kg 44000.000 1900000.000 426625.00 8
Benzene, 1,2,4-trimethyl- ug/kg 49000.000 49000.000 49000.00 1
Benzene, (1,1-dimethylethyl)- ug/kg 46000.000 47000.000 46500.00 2
Benzene, 2-ethyl-1,3-dimethyl- ug/kg 42000.000 42000.000 42000.00 1
Benzene, methyl(1-methylethyl-) ug/kg 28000.000 28000.000 28000.00 1
Unknown Alkene ug/kg 3300000.000 3300000.000 3300000.00 1
3-Octadecene, (E)- ug/kg 2600000.000 2600000.000 2600000.00 1
Hexadecanoic acid ug/kg 310000.000 310000.000 310000.00 1
S-Eicosene, (E)- ug/kg 1400000.000 1400000.000 1400000.00 1
Unknown carboxylic acid ug/kg 43000.000 480000.000 331000.00 3
Methy(propylbenzene + Unknown ug/kg 140000.000 1100000.000 620000.00 2
Tetramethylbenzene isomer ug/kg 290000.000 960000.000 625000.00 2
Tetramethylbenzene + TCL ug/kg 390000.000 1100000.000 745000.00 2
Decane ug/kg 450.000 410000.000 216362.50 [

-—1 -
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MATRIX: Soil
SOURCE AREA:

TABLE 7-5

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS

still Bottoms/Treatment Lagoon

CHEMICAL UNITS
Benzene, 1,3,5-trimethyl- ug/kg
Nonane, 2,5-dimethyl- ug/kg
Benzene, 1,2,3,5-tetramethyl- ug/kg
Tetradecane ug/kg
Hexadecane ug/kg
Heptadecane, 2,6-dimethyl- ug/kg
Dodecanoic acid ug/kg
Tetradecanoic acid ug/kg
Pentacosane ug/kg
Cyclohexanol, 3,3,5-trimethyl- ug/kg
Hexanoic acid, 2-ethyl- ug/kg
Azulene, 1,2,3,3A-tetrahydro- ug/kg
Diethylbenzeamine + Unknown ug/kg
Hexanoic acid (DOT) ug/kg
Dimethylphenol ug/kg
Benzene, 1,4-dimethyl-2-nitro- ug/kg
sulfur, mol. (S8) ug/kg
Phthalic anhydride ug/kg
Benzenamine, n,n-diethyl- ug/kg
Furan, ug/kg
2,2'- [oxybis(methylene)]lbis, -
1H-Idene, 1-ethylidene- ug/kg
Benzene, (1-methylethyl)- ug/kg
Benzene, 1,3-diethyl-4-methy... ug/kg
Hydroxylamine, o-decyl- ug/kg
Iron, tricarbonyl In-(phenyl-... ug/kg
Undecane, 2-methyl- ug/kg
Ethanol, 2-butoxy-* ug/kg
Phosphoric acid, triethyles... ug/kg
Octanoic acid ug/kg
2,4-Pentanediol, 2-methyl- ug/kg
Unknown PNA ug/kg
3-Octanone ug/kg
Cyclohexanemethanol, ug/kg
.alpha.-.alpha.-4-trimethyl-
Benzene, ug/kg
1,2-dimethyl-4-(phenylmethyl)-
Decane, 2-Cyclohexyl-, 2-cycl... ug/kg
Decane, 2,6,7-trimethyl- ug/kg
Dimethyl undecane ug/kg
Cyclohexanone, 3,3,5-trimethyl- ug/kg
Dimethyl heptadecane ug/kg
Dimethyl cyclooctane ug/kg
VOA TCL ug/kg
Ethylmethylbenzene ug/kg
Trimethylbenzene ug/kg
Trimethylcyclohexanone ug/kg
Trimethylcyclohexanol ug/kg
Methyl(methylethyl)benzene ug/kg

GRIFFITH, INDIANA

CHEMICAL CONCENTRATION

MINIMUM

150000.000
300000.000
1400.000
670.000
19000.000
480.000
30000.000
23000.000
140000.000
4800.000
400.000
150000.000
12000.000
810.000
570.000
1700.000
1600.000
4400.000
890.000
440.000

42000.000
180000.000
870.000
590.000
140000.000
100000.000
280000.000
37000.000
370.000
3000.000
13000.000
320.000
640.000

31000.000

140000.000
62000.000
520.000
13000.000
310.000
110000.000
13000.000
120.000
320.000
23000.000
15000.000
4100.000

MAXIMUM

150000.000
300000.000
280000.000
140000.000
85000.000
130000.000
30000.000
23000.000
140000.000
11000.000
890.000
1200000.000
12000.000
930.000
720.000
1700.000
7700.000
58000.000
140000.000
440.000

42000.000
180000.000
870.000
140000.000
140000.000
100000.000
280000.000
150000.000
4800.000
3000.000
13000.000
770.000
880.000

31000.000

140000.000
62000.000
31000.000
65000.000

860.000

110000.000
79000.000

360000.000

100000.000
23000.000
15000.000

4100.000

ARITHMETIC
MEAN

150000.00
300000.00
140700.00
32115.7
52000.00
68160.00
30000.00
23000.00
140000.00
8500.00
645.00
675000.00
12000.00
870.00
645.00
1700.00
4533.33
31200.00
20486.25
440.00

42000.00
180000.00
870.00
47230.00
140000.00
100000.00
280000.00
93500.00
2585.00
3000.00
13000.00
545.00
760.00

31000.00

140000.00
62000.00
10986.00
39000.00

505.00

110000.00
41666.67
55188.95
17576.36
23000.00
15000.00

4100.00

11-Jan-1991
Page &
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TOTAL  DETECTED
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TABLE 7-5
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Still Bottoms/Treatment Lagoon

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED

" _

ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED
Ethyldimethylbenzene ug/kg 380.000 370000.000 76224.00 10
Tetramethylbenzene ug/kg 17000.000 47000.000 32000.00 2
Dihydromethyl indene ug/kg 8700.000 8700.000 8700.00 1
Unknown octadecenoic acid ug/kg 13000.000 13000.000 13000.00 1
Diethylbenzene ug/kg 91000.000 91000.000 91000.00 1
Ethyltrimethylbenzene + unknown ug/kg 17000.000 17000.000 17000.00 1
Dimethyldodecane ug/kg 12000.000 12000.000 12000.00 1
Methylnaphthalene ug/kg 2000.000 13000.000 7500.00 2
Dimethylnaphthalene + unknown ug/kg 19000.000 19000.000 19000.00 1
Tetramethylpentadecane ug/kg 13000.000 13000.000 13000.00 1
Dimethylnaphthalene ug/kg 1700.000 57000.000 29350.00 2
Benzene, (1,3,3-trimethylnonyt)- ug/kg 67000.000 67000.000 67000.00 1
Benzene, 1-ethyl-2,4,5-trimethyl- ug/kg 46000.000 46000.000 46000.00 1
Unknown benzene ug/kg 6400.000 37000.000 22800.00 3
Unknown aromatic ug/kg 73000.000 73000.000 73000.00 1
Methylethylbenzene ug/kg 450.000 1400.000 925.00 2
Isoquinoline ug/kg 620.000 780.000 700.00 2
Unknown alkyl cyclohexane ug/kg 150000.000 150000.000 150000.00 1
Tridecane, 4,8-dimethyl- ug/kg 35000.000 35000.000 35000.00 1
3-Pentanone, 2,2,4,4-tetram.. ug/kg 610.000 610.000 610.00 1
Cyclooctane, 2,4-dimethyl- ug/kg 2500.000 2500.000 2500.00 1
1-Octanol, 2-butyl- ug/kg 55000.000 55000.000 55000.00 1
Unknown oxygenated alkane ug/kg 43000.000 43000.000 43000.00 1
Acetamide, n-ethyl-n-phenyl- ug/kg 340.000 340.000 340.00 1
Benzenamine, n-ethyl- ug/kg 280.000 280.000 280.00 1
Tetramethylpentanone + unknown ug/kg 1600.000 1600.000 1600.00 1
Tetramethylbenzene + unknown ug/kg 530.000 530.000 530.00 1
Tent. Ident. Compound-VOC
Unknown ug/kg 2600.000 1900000.000 306390.91 11
Aceticacid, butylester ug/kg 600.000 600.000 600.00 1
Nonane ug/kg 7900.000 200000.000 92714.29 7
Benzene, 1-ethyl-3-methyl- ug/kg 140000.000 140000.000 140000.00 1
Octane, 2,3-dimethyl- ug/kg 220000.000 220000. 000 220000.00 1
Propylbenzene + Unknown ug/kg 52000.000 '59000.000 55500.00 2
Benzene, 1-ethyl-2-methyl- ug/kg 130000.000 1700000.000 632500.00 4
Benzene, 1,2,4-trimethyl- ug/kg 150000.000 1200000.000 546666.67 3
Unknown Hydrocarbon ug/kg 390.000 1100000.000 227439.00 10
Methylethylbenzene + Unknown ug/kg 27000.000 120000.000 73500.00 4
Heptane, 2,3,6-trimethyl- ug/kg 230000.000 -+ 230000.000 230000.00 1
Benzene, propyl- ug/kg 65.000 380000.000 88083.13 8
Nonane, 2,6-dimethyl- ug/kg 250000.000 250000.000 250000.00 1
Benzene, (1-methylethy!)- ug/kg 24000.000 480000.000 264666.67 3
Benzene, 1,2,3-trimethyl- ug/kg 470000.000 470000.000 470000.00 . 1
Decane, 4-methyl- ug/kg 120000.000 120000.000 120000.00 1
Cyclohexane, methyl- ug/kg 58000000.000 58000000.000 58000000.000 1
Decane ug/kg 710090.000 3200000.000 1573333.33 3



TABLE 7-5
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA

11-Jan-1991
Page 6

MATRIX: Soil

SOURCE AREA: Still Bottoms/Treatment Lagoon

NUMBER SAMPLES ANALYZED

CHEMICAL CONCENTRATION

~

-

ARITHMETIC
CHEMICAL UNITS MINIMUM MAX TMUM MEAN TOTAL DETECTED

Hexane, 3-methyl- ug/kg 4100000.000 4100000.000 4100000.00 1
Substituted Benzene ug/kg 790.000 420000.000 91846.25 8
Cyclohexane, ethyl- ug/kg 100000.000 100000.000 100000.00 1
Benzene, 1,3,5-trimethyl- ug/kg 14000.000 14000.000 14000.00 1
Octane ug/kg 130000.000 4100000.000 2115000.00 2
Furan, tetrahydro- ug/kg 54.000 54.000 54.00 1
Heptane, 3-methyl- ug/kg 5900000.000 5900000.000 5900000.00 1
Benzene, (nitromethyl)- ug/kg 250000.000 250000.000 250000.00 1
Hexane, 2-methyl- ug/kg 3700000.000 3700000.000 3700000.00 1
Heptane ug/kg 23000000.000 23000000.000 23000000.000 1
Cyclopentane, 1,2,4-trimethyl- ug/kg 3300000.000 3300000.000 3300000.00 1
Cyclopentane, 1,2,3-trimethyl- ug/kg 3200000.000 3200000.000 3200000.00 1
Hexane, 2,5-dimethyl- ug/kg 4600000.000 4600000.000 4600000.00 1
Ethane, 1,1-dichloro-1-nitro- ug/kg 17000.000 17000.000 17000.00 1
Methane, dichlorofluoro- ug/kg 4800000.000 4800000.000 4800000.00 1
Nonane, 2-methyl- ug/kg 130000.000 130000.000 130000.00 1
Methane, trichlorofluoro- ug/kg 4200000.000 4200000.000 4200000.00 1
2-Hexanone, 5-methyl- ug/kg 240.000 240.000 240.00 1
Ethylmethylbenzene ug/kg 75.000 880000.000 238065 .36 14
Trimethylbenzene ug/kg 60.000 1700000.000 390309.33 15
Unknown ketone ug/kg 7.400 7.400 7.40 1
Decane + unknown ug/kg 1200.000 1100000.000 350700.00 6
Tetramethylbenzene ug/kg 220000.000 1300000.000 760000.00 2
Ketone ug/kg 57.000 230.000 143.50 2
Hydrocarbon + unknown ug/kg 130000.000 130000.000 130000.00 1
Unknown substituted benzene ug/kg 690000.000 690000.000 690000.00 2
Tetramethylpentanone ug/kg 56.000 56.000 56.00 1
Unknown hydrocarbon C10H22 ug/kg 270000.000 270000.000 270000.00 1
Ethylmethylheptane + unknown ug/kg 330000.000 330000.000 330000.00 1
Methylnonane ug/kg 7900.000 7900.000 7900.00 1
Undecane + unknown ug/kg 510000.000 510000.000 510000.00 1
Ethyldimethylbenzene ug/kg 120000.000 760000.000 440000.00 2
Trimethyloctane ug/kg ~ 4300.000 4300.000 4300.00 1
Ethane, ug/kg 670000.000 670000.000 670000.00 1
1,1,2-trichloro-1,2,2-trichloro-tri

fluoroethane

Methylphenylethanone ug/kg 160000.000 160000.000 160000.00 1

This table includes all compounds identified above detection Limits in the Stillbottoms/Treatment Lagoon Area (see table

7-1 for samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data
for use in the Risk Assessment, as discussed in Section 7.1.2.1.
parameters analyzed and their associated detection limits.

Refer to appropriate appendices to determine the total
Refer to appendix U for values used in risk calulations.

The data values presented contain a maximum of three significant digits for the results of metals analyses and two

significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used
to prepare these tables, and do not infer an increase in accuracy.

The number of tentatively identified compounds

designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be

present in a given sample.

[ACS]1BSB.MAX
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MATRIX:
SOURCE AREA:

Soil

CHEMICAL

Volatiles

Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
1,2-Dichloropropane
Trichloroethene
1,1,2-Trichloroethane
Benzene

4-Methyl -2-Pentanone
2-Hexanone
Tetrachioroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes

Semi-Volatiles

Phenol
bis(2-Chloroethyl )ether
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
2,4-Dimethylphenol
Benzoic acid
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
2-Methylnaphthalene
Dimethyiphthalate
Acenaphthylene
2,6-Dinitrotoluene

TABLE 7-6

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS

Off-site Containment Area

UNITS

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

GRIFFITH, INDIA

NA

CHEMICAL CONCENTRATION

MINIMUM

290G.000
8.000
120.000
18.000
3.000
2.000
2.000
2.000
19.000
9.000
6.000
1.000
3.000
630.000
5.000
140G.000
11.000
4.000
17.000
5.000
3.000
2.000
30.000
2.000

85.000
150.000
46.000
89.000
80.000
420.000
150.000
$8.000
250.000
230.000
57.000
54,000
230.000
190.000
43.000
120.000
57.000
3500.000

MAXIMUM

2900.000
2000.000
210000.000
34000000.000
390000.000
490000.000
34000.000
2800000.000
440000.000
99000000.000
150000000.000
23000.000
19000000.000
400000.000
1500000.000
61000000.000
47000.000
46000000.000
17.000
130000000.000
1000000.000
23000000.000
310000.000
100000000.000

860000.000
200000.000
11000.000
34000.000
120000.000
90000.000
210000.000
3600000.0600
220000.000
32000000.000
200.000
79000.000
2400000.000
150000.000
990000.000
710000.000
11000.000
3500.000

ARITHMETIC
MEAN

2900.00
949.33
31462.22
1549406.00
117348.25
56253.28
5551.64
222572.21
34581.56
3760304.09
5679486.07
3037.36
926650.18
94626.00
97320.92
2535958.62
12348.71
2161008.94
17.00
3957498.77
. 176792.17
942758.29
86604 .29
3734752.63

84403.00
48040.67
3146.27
4163.90
18266.47
15494.58
33741.07
443152.07
26390.40
2293735.33
107.33
13469.33
282228.00
33025.00
147837.00
68395.65
3694.25
3500.00

11-Jan-1991
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NUMBER SAMPLES ANALYZED

TOTAL  DETECTED
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MATRIX: Soil
SOURCE AREA:

CHEMICAL

Acenaphthene
4-Nitrophenol
Dibenzofuran
Diethylphthalate
Fluorene
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butytphthalate
Fluoranthene

Pyrene )
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene

bis(2-Ethylhexyl)phthalate

Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k) fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Pesticides/PCBs

Alpha-BHC
Beta-BHC
Aldrin
Heptachlor Epoxide
4,4-DDE
4,4-DDD
4,4-DDT
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

TABLE 7-6

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS

Off-site Containment Area

UNITS

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

GRIFFITH, INDIANA

CHEMICAL CONCENTRATION

MINIMUM

68.000
10000.000
59.000
60.000
58.000
180.000
930.000
180.000
39.000
230.000
54.000
220.000
330.000
72.000
360.000
400.000
180.000
72.000
220.000
220.000
380.000
420.000
70.000
230.000

330.000
800.000
13.000
13.000
880.000
3300.000
1700.000
96.000
16000.000
210.000
200.000

137.000
3.700
1.100

67.400
0.060
0.060

413.000

MAXTMUM

18000.000
10000.000
11000.000
280000.000
28000.000
53000.000
11000.000
180000.000
43000.000
1300.000
3400000.000
19000.000
22000.000
1600000.000
14000.000
20000.000
14000000.000
140000.000
15000.000
15000.000
9700.000
1400.000
190.000
1500.000

330.000
800.000
7700.000
13.000
880.000
3300.000
1700.000
190000.000
35000.000
650000.000
560000.000

18000.000
152.000
9.100
6400.000
0.800
1700.000
50500.000

ARITHMETIC
MEAN

5258.36
10000.00

3241.73 -

24047.17
7737.80
11060.00
5965.00
44296.00
8514.70
910.00
327294.50
4418.33
6426.00
185039.24
3738.33
5316.67
1525888.93
15918.20
4816.00
4816.00
3245.00
790.00
130.00
766.67

330.00
800.00
3856.50
13.00
880.00
3300.00
1700.00
66265.33
23666.67
62715.33
81630.83

4453.00
46.24
3.33
1461.68
0.21
102.19
19413.94

TOTAL

44

19
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NUMBER SAMPLES ANALYZED
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14
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1
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8
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20
3
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12
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TABLE 7-6 11-Jan-1991
. ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 3
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Off-site Containment Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAXTMUM MEAN TOTAL DETECTED
Chromium, Total mg/kg 6.600 3750.000 253.42 18
Cobalt mg/kg 14.600 69.100 29.62 5
Copper mg/kg 5.600 5790.000 415.01 18
Iron mg/kg 2670.000 27400.000 8202.11 19
Lead mg/kg 2.300 17200.000 1066.82 19
Magnesium mg/kg 394.000 18800.000 8300.31 13
Manganese mg/kg 13.400 441,000 136.50 19
Mercury mg/kg 0.120 36.000 5.15 8
Nickel mg/kg 10.900 72.600 34.33 8
Potassium mg/kg 34.900 8100.000 1081.63 19
Selenium mg/kg 1.200 157.000 33.56 5
Silver mg/kg 312.000 312.000 312.00 1
Sodium mg/kg 232.000 2410.000 704.80 5
Thallium mg/kg 0.720 1.500 1.07 3
Vanadium mg/kg 4.500 1 24.300 11.42 17
Z2inc mg/kg 7.80C 4700.000 458.22 19
Cyanide, Total mg/kg 7.100 - 31.300 14.28 4
Percent Solids % 46.400 91.000 ) 78.35 19
Tent. Ident. Compound-SVOC 35
Unknown ug/kg 120.000 100000000.000 1118379.22 281
Unknown Hydrocarbon ug/kg 270.000 1100000.000 88402.88 66
Ethylmethylbenzene isomer ug/kg 70000.000 84000.000 77000.00 2
Trimethylbenzene + Unknown ug/kg 220000.000 220000.000 220000.00 1
Trimethylbenzene isomer ug/kg 86000.000 1900000.000 775750.00 8
Ethyldimethylbenzene isomer ug/kg 65000.000 1300000.000 749166.67 6
Undecane, 4,7-dimethyl- ug/kg 1200.000 1100000.000 279890.91 1
Ethyldimethylbenzene + Unknown ug/kg 830000.000 830000.000 830000.00 1
Ethanol, 2-(2-butoxyethoxy)-... ug/kg 3800.000 3800.000 3800.00 1
Methanot, dibutoxy- ug/kg 2400000.000 2400000.000 2400000.00 1
Benzene, 1,1'-oxybis- ug/kg 2800.000 3500000.000 454366.67 12
Benzene, propyl- ug/kg 380000.000 520000.000 450000.00 2
Benzene, 1-ethyl-2-methyl- ug/kg 2800.000 1600000.000 627600.00 3
Benzene, 1,4-diethyl- ug/kg 750000.000 750000.000 750000.00 1
Benzene, 2-ethyl-1,4-dimethyl- ug/kg 1700.000 650000. 000 233375.00 4
Unknown Substituted Benzene ug/kg 580.000 780000.000 390290.00 2
Benzene, 1-ethyl-3-methyl- ug/kg 5700.000 1900000.000 781900.00 3
Benzene, 1,2,4-trimethyt- ug/kg 1100.000 620000.000 310550.00 2
Benzene, 2-ethyl-1,3-dimethyl- ug/kg 1700.000 1700.000 1700.00 1
Benzene, methyl(1-methylethyl-) ug/kg 330000.000 330000.000 330000.00 1
Hexadecanoic acid ug/kg 2800000.000 2800000.000 2800000.00 1
Unknown carboxylic acid ug/kg 500.000 1600.000 1050.00 2
Tetramethylbenzene isomer ug/kg 280000.000 280000.000 280000.00 1
Decane ug/kg 89000.000 440000.000 224750.00 4
Benzene, 1,3,5-trimethyt- - ug/kg 2900.000 1300000.000 375280.00 5
Nonane, 2,5-dimethyl- ug/kg 91000.000 1600000.000 672750.00 4
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TABLE 7-6

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS

MATRIX: Soil
SOURCE AREA: Off-site Containment Area
CHEMICAL UNITS
Tetradecane ug/kg
Hexadecane ug/kg
Heptadecane, 2,6-dimethyl- ug/kg
Heptadecane ug/kg
Docosane ug/kg
Cyclohexanol, 3,3,5-trimethyl- ug/kg
Nonane, 2,6-dimethyl- ug/kg
Benzene, 1-methyl-3-propyl- ug/kg
Azulene, 1,2,3,3A-tetrahydro- ug/kg
Diethylbenzeamine + Unknown ug/kg
Hexanoic acid (DOT) ug/kg
Dimethylphenol + Unknown ug/kg
Dimethylphenol ug/kg
Benzene, 1,4-dimethyl-2-nitro- ug/kg
Unknown chlorinated compound ug/kg
Unknown fatty acid ug/kg
2-Butenedioic acid (E)-dim... ug/kg
Butanedioicacid, dimethyle... ug/kg
Butanedioicacid, monomethyl.. - ug/kg
1,3-Propanediol, 2,2-dimethyl- ug/kg
Hexanedioic acid, ethylmethlester- ug/kg
Hexanedioic acid, dibutylester ug/kg
Hexanedioic acid, ug/kg
bis(2-methylpropyl) ester-
Benzene, ug/kg
2,4-dimethyl-1-(1-methylethyl)-
Cyclopentanol, 2-methyl-CI... ug/kg
Cyclopropanamine, 2-phenyl-,... ug/kg
Phenol, 2,3-dimethyl- ug/kg
Benzene, ug/kg
1-methyl-4-(1-methylethyl)-
Benzene, ug/kg
1-methyl-3-(1-methylethyl)-
Benzene, 1-ethyl-4-methoxy- ug/kg
Cyclopentene, 1-ethenyl-3-me... ua/kg
Dimethylbenzene isomer ug/kg
Butylcitrate + Unknown ug/kg
Benzenamine, n,n-diethyl- ug/kg
1,4-Methanonaphthalene, 1,4-... ug/kg
Benzaldehyde, 4-propyl- ug/kg
Naphthalene, 1-methyl- ug/kg
Dispiro(2.0.2.21octane ug/kg
Benzene, 1,3-diethyl-4-methy... ug/kg
Benzene, 1,2,3-trimethyl- ug/kg
Ethanol, 2-[2-(2-ethoxyethox... ug/kg
Ethanol, 1-(2-butoxyethoxy)- ug/kg
Phenol, 2-ethyl-4-methyl ug/kg
Iron, tricarbonyl [n-(phenyl-... ug/kg
Ethanol, 2-butoxy-* ug/kg

GRIFFITH,

INDIANA

CHEMICAL CONCENTRATION

MINIMUM

20000.000
82000.000
280.000
16000.000
3900.000
9500.000
82000.000
360000.000
470000.000
990000.000
1100.000
1100.000
280.000
5300.000
13000.000
2600000.000
15000000.000
4700000.000
63000000.000
2600000.000
1600000.000
7100000.000
9600000.000

2300.000

2600.000
9600.000
3000.000
6100.000

1100.000

1800.000
180000.000
120000.000
430000.000

300.000
55000.000
78000.000
78000.000
40000.000
69000.000

7600.000

1700.000

18000.000

460.000
47000.000

430.000

MAX IMUM

78000.000
82000.000
42000.000
16000.000
3900.000
13000.000
2300000.000
700000.000
470000.000
990000.000
3700.000
1100.000
54000.000
5300.000
98000.000
2600000.000
15000000.000
4700000.000
63000000.000
2600000.000
1600000.000
7100000.000
9600000.000

940000.000

2600.000
9600.000
11000.000
6100.000

1100.000

1800.000
220000.000
120000.000
430000.000
530000.000

55000.000
510000.000
730000.000

40000.000

69000.000

7600.000

1700.000

18000.000

2500.000

47000.000

2900.000

ARITHMETIC
MEAN

45333.33
82000.00
10750.00
16000.00
3900.00
10875.00
808000.00
530000.00
470000.00
990000.00
2200.00
1100.00
9075.71
5300.00
55500.00
2600000.00
15000000.000
4700000.00
63000000.000
2600000.00
1600000.00
7100000.00
9600000.00

471150.00

2600.00
9600.00
6475.00
6100.00

1100.00

1800.00
200000.00
120000.00
430000.00
274575.00

55000.00
276000.00
397000.00

40000.00

69000.00

7600.00

1700.00

18000.00

1586.67

47000.00

1665.00

11-Jan-1991
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. TABLE 7-6 . 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 5
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Off-site Containment Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED

- ~

ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED

Phosphoric acid, triethyles... ug/kg 230000.000 230000.000 230000.00 i]
Octanoic acid ug/kg 2000.000 2000.000 2000.00 1
2,4-Pentanediol, 2-methyl- ug/kg 1100.000 7500.000 3660.00 5
3-Octanone ug/kg 910.000 910.000 910.00 1
Cyclohexanemethanol, ug/kg 320.000 320.000 320.00 1
.atpha.-.alpha.-4-trimethyl-
Unknown substituted phenol ug/kg 780.000 780.000 780.00 1
1,2-Benzenedicarboxylic acid ug/kg 78000.000 78000.000 78000.00 1
butyl-2-methyl
Unknown phthalate ug/kg 1800.000 1200000.000 222300.00 6
Dimethyl undecane ug/kg 72000.000 91000.000 81500.00 2
Methylethyiphenol ug/kg 330.000 2500.000 1392.50 4
Unknown alcohol ug/kg 580.000 16000.000 8290.00 2
Cyclohexanone, 3,3,5-trimethyl- ug/kg 2100.000 17000.000 9550.00 2
Phenot, 3-propyl- ug/kg 660.000 660.000 660.00 1
Ethylmethylbenzene ug/kg 630.000 2100000.000 588203.75 8
Trimethylbenzene ug/kg 550.000 1400000.000 353965.91 22
Trimethylcyclohexanol ug/kg 5400.000 5400.000 5400.00 1
Ethyldimethylbenzene ug/kg 35000.000 1700000.000 731500.00 10
Tetramethylbenzene ug/kg 250.000 290000.000 110750.00 3
Diethylbenzene ug/kg 1500.000 2200000.000 1100750.00 2
Unknown alkylated benzene ug/kg 88000.000 280000.000 159666.67 6
Dimethylnonane ug/kg 140000.000 140000.000 140000.00 1
Methylpropylbenzene ug/kg 98000.000 140000.000 119000.00 2
Urea, n-methyl-n'-(4-methyiphenyl)- ug/kg 1800.000 1800.000 1800.00 1
Methylethylbenzene + unknown ug/kg 830.000 830.000 830.00 1
Benzopyrene ug/kg 270.000 270.000 270.00 1
Methylnaphthalene ug/kg 230000.000 230000.000 230000.00 1
Unknown benzene ug/kg 130000.000 480000.000 285000.00 4
Unknown aromatic ug/kg 37000.000 1400000.000 406500.00 4
7-Hexadecane, (2)- ug/kg 73000.000 73000.000 73000.00 1
3-Hexadecane, (z)- ug/kg 1300.000 1300.000 1300.00 1
2-Methylcyclopentanol ug/kg 510.000 1200.000 855.00 2
9-0Octadecene, (E)- ug/kg 970.000 1200.000 1085.00 2
Unknown substituted hydrocarbon ug/kg 1100.000 510000.000 195525.00 4
Silanediamine, 1,1-dimethyl- ug/kg 340000.000 340000.000 340000.00 1
1-Hexen-3-one, 5-methyl-1-phenyl- ug/kg 80000.000 80000.000 80000.00 1
Azobenzene (ACN) ug/kg 120000.000 120000.000 120000.00 1
Benzeneacetonitrile, .alpha... ug/kg 120000.000 120000.000 120000.00 1
Phenol, 2-ethyl-5-methyl - ug/kg 3400.000 3400.000 3400.00 1
Benzenamine, n-methyl- ug/kg 930.000 930.000 930.00 1
Methylethylbenzene ug/kg 1700.000 2300.000 2000.00 2
Diethylbenzene + unknown ug/kg 400000.000 400000.000 400000.00 1
Diethylundecane ug/kg 440000.000 440000,000 440000.00 1
Acetic acid, 2-ethylhexyl ester ug/kg 350000.000 350000.000 350000.00 1
Methylmethylethylbenzene + unknown ug/kg 290000.000 290000.000 290000.00 1
Unknown ethoxyl alcohol ug/kg 6500.000 6500.000 6500.00 1
Ethanone, 1-phenyl- ug/kg 2100.000 2100.000 2100.00 1

ug/kg 3100.000 3100.000 3100.00 1

1-Decanol, 2-ethyl-




TABLE 7-6 : 11-4an-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 6
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Off-site Containment Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED

- e

-y ‘Sn tan e

ARITHMETIC
CHEMICAL UNITS MINIMUM MAXTMUM MEAN TOTAL  DETECTED
Isoquinoline ug/kg 4900.000 4900.000 4900.00 1
Unknown Ketone ug/kg 2100.000 2100.000 2100.00 1
Unknown butoxyethoxy ethanol ug/kg 2100.000 2100.000 2100.00 1
Unknown substituted alkane ug/kg 9600.000 9600.000 9600.00 1
Cyclohexane, 1,2,4,5-tetraethyl- ug/kg 2500.000 2500.000 2500.00 1
Tent. ldent. Compound-VQC 44

Unknown ug/kg 130.000 1500000.000 192115.48 31
Aceticacid, butylester ug/kg 22.000 140000.000 30555.60 5
Nonane ug/kg 32.000 160000.000 53340.80 15
Benzene, 1-ethyl-3-methyl- ug/kg 300000.000 300000.000 300000.00 1
Octane, 2,3-dimethyl- ug/kg 1700.000 97000.000 52233.33 3
Propylbenzene + Unknown ug/kg 3100.000 200000.000 64820.00 5
Benzene, 1-ethyl-2-methyl- ug/kg 65000.000 91000G.000 329000.00 5
Benzene, 1,2,4-trimethyl- ug/kg 150000.000 150000.000 150000.00 1
Unknown Hydrocarbon ug/kg 11000.000 280000.000 124000.00 10
Methylethylbenzene + Unknown ug/kg 24.000 640000.000 136990.57 7
Benzene, propyl- ug/kg 17000.000 160000.000 69857.14 7
Nonane, 2,6-dimethyl- ug/kg 2000.000 130000.000 41250.00 4
Benzene, (1-methylethyl)- ug/kg 190000.000 190000.000 190000.00 1
Benzene, 1,2,3-trimethyl- ug/kg 380000.000 380000.000 380000.00 1
Ethylmethylbenzene isomer ug/kg 1100.000 370000.000 125775.00 4
Trimethylbenzene isomer ug/kg 860.000 690000.000 252382.50 8
Decane ug/kg 2700.000 580000.000 280242.86 7
Cyclopentane, 1-ethyl-3-methyl-, ug/kg 7500.000 7500.000 7500.00 1
cis-

Substituted Benzene ug/kg 2000.000 15000.000 7240.00 5
3-Pentanone, 2,2,4,4-tetramethyl!- ug/kg 13.000 13.000 13.00 1
Trimethylbenzene + Unknown ug/kg 2700.000 100000.000 44566.67 3
Nonane, 4-methyl- ug/kg 5200.000 5200.000 5200.00 1
2-Pentanol, 4-methyl- ug/kg 390.000 390.000 390.00 1
Undecane ug/kg 1300000.000 1300000.000 1300000.00 1
Aceticacid, methylester ug/kg 270000.000 270000.000 270000.00 1
Octane ug/kg 170.000 27000.000 13585.00 2
Kexane, 4-ethyl-2-methyl- ug/kg 60000.000 60000.000 60000.00 1
Heptane, 2,3,5-trimethyl- ug/kg 54000.000 54000.000 54000.00 1.
Methane, oxybis- ug/kg 27000.000 27000.000 27000.00 1
Methane, dimethoxy- ug/kg 92000.000 92000.000 92000.00 1
3-Buten-2-one, 3-methyl- ug/kg 100000.000 100000.000 100000.00 1
1-Butanol ug/kg " 2500.000 480000.000 241250.00 2
Pentane ug/kg 4600.000 120000.000 62300.00 2
2,3-Heptadien-5-yne, 2,4-dimethyl- ug/kg 140000.000 140000.000 140000.00 1
8enzene, (2-methylpropyl)- ug/kg 98000.000 98000.000 98000.00 1
Unknown alcohol ug/kg 380.000 1700.000 1040.00 2
Furan, tetrahydro- ug/kg 91.000 310.000 188.75 4
3-Heptanone, 5-methyl- ug/kg 15.000 15.000 15.00 1
1-Propenylbenzene + Unknown ug/kg 120000.000 120000.000 120000.00 1
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TABLE 7-6 )
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Off-site Containment Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED

ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED

Heptane, 3-methyl- ug/kg 5300.000 5300.000 5300.00 1
Hexane, 2,2,3,3-tetramethyl- ug/kg 6000.000 6000.000 6000.00 1
Cyclohexane, butyl- ug/kg 52000.000 52000.000 52000.00 1
Heptane ug/kg 180.000 180.000 180.00 1
2-Hexanone, S5-methyl- ug/kg 20.000 20.000 20.00 1
Ethane, 1,1'oxybis- ug/kg 22.000 57.000 39.50 2
Propanoicacid, ug/kg 27000.000 27000.000 27000.00 1
2-methyl-,butylester-

Unknown oxygenated alkane ug/kg 71.000 71.000 71.00 1
Ethenylcyclohexene ug/kg 3700.000 3700.000 3700.00 1
Ethylmethylbenzene ug/kg 9.400 5900000.000 257982.09 39
Trimethylbenzene ug/kg 4.700 9800000.000 402142.25 41
Unknown ketone ug/kg 20.000 440.000 136.75 4
Decane + unknown ug/kg 16.000 1500000.000 263772.57 14
Ethylmethylheptane ug/kg 58000.000 91000.000 74500.00 2
Methyl(methylethyl) benzene ug/kg 210000.000 210000.000 210000.00 1
Tetramethylbenzene ug/kg 11000.000 91000.000 51000.00 2
Unknown substituted benzene ug/kg 4400.000 96000.000 50200.00 2
Methylheptanone ug/kg 6.000 6.000 6.00 1
Dimethylnonane + unknown ug/kg 110000.000 110000.000 110000.00 1
uUnknown Hydrocarbon C10H16 ug/kg 130.000 130.000 130.00 1
Bicyclo[3.1.01hex-2-ene, 2-methyl- ug/kg 29000.000 29000.000 29000.00 1
Methylnonane ug/kg 6800.000 20000.000 13400.00 2
Dimethylnonane ug/kg 87000.000 87000.000 87000.00 1
Decane + Substituted benzene ug/kg 8800000.000 8800000.000 8800000.00 1
Undecane + Substituted benzene ug/kg 9800000.000 9800000.000 9800000.00 1
Acetic acid, 1-methylethylester ug/kg 31.000 640000.0600 160801.75 4
Undecane + unknown ug/kg 210000.000 210000.000 210000.00 1
Acetic acid ester ug/kg 100000.000 100000.000 100000.00 1
2-Propanol ug/kg 1900.000 3100.000 2500.00 2
Butanol ug/kg 51.000 610.000 323.67 3
Unknown oxygenated hydrocarbon ug/kg 450.000 450.000 450.00 1
Hexanol ug/kg 14.000 14.000 14.00 1
Methylhexanol ug/kg 19.000 30.000 24.50 2
Ethyldimethylbenzene ug/kg 8200.000 8200.000 8200.00 1
Hexane ug/kg 150.000 150.000 150.00 1
Pentanol ug/kg 110.000 110.000 110.00 1
Propenylbenzene + unknown ug/kg 7300.000 7300.000 7300.00 1
Trimethyltricycloheptane ug/kg 99000. 000 99000. 000 99000.00 1
Acetic acid, propylester ug/kg 39.000 39.000 39.00 1
Octane, 2,6-dimethyl- ug/kg 5300.000 5300.000 5300.00 1
Benzene, 1,1'-oxybis- ug/kg 7300.000 7300.000 7300.00 1

This table includes all compounds identified above detection limits in the Off-Site Containment Area (see table 7-1 for
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations.
The data values presented contain a maximum of three significant digits for the results of metals analyses and two
significant digits for organic chemical analyses: additional digits are due to Limitations in the computer program used
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be
present in a given sample.

[ACS] FSB.MAX
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MATRIX: Soil

TABLE 7-7

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS

GRIFFITH, INDIANA

11-Jan-1991
Page 1

SOURCE AREA: Kapica/Pazmey Surface Soils
CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
) ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED

Volatiles
Methyiene Chloride ug/kg 200.000 200.000 200.00 1
Acetone ug/kg 130.000 970.000 550.00 2
1,1-Dichloroethane ug/kg 86.000 150.000 118.00 2
Total 1,2-Dichloroethene ug/kg 21.000 7600.000 3810.50 2
Chloroform ug/kg 10.000 10.000 10.00 1
1,1,1-Trichloroethane ug/kg 9.000 9.000 9.00 1
1,2-Dichloropropane ug/kg 19.000 19.000 19.00 1
Trichloroethene ug/kg 11.000 170000.000 90003.67 3
Benzene ug/kg 320.000 3200.000 1760.00 2
4-Methyl-2-Pentanone ug/kg 270000.000 270000.000 270000.00 1
Tetrachloroethene ug/kg 130.000 790000.000 260092.50 4
Toluene ug/kg 29000.000 19000000.000 6556333.33 3
Chlorobenzene ug/kg 6200.000 6200.000 6200.00 1
_Ethylbenzene ug/kg 7000.000 4300000.000 1482333.33 3
Styrene ug/kg 23000.000 23000.000 23000.00 1
Total Xylenes ug/kg 5900.000 23000000.000 5904975.00 4

Semi-Volatiles
Phenol ug/kg 190.000 28000.000 8822.50 4
1,2-Dichlorobenzene ug/kg 200.000 590.000 395.00 2
2-Methylphenol ug/kg 4700.000 4700.000 4700.00 1
4-Methylphenol ug/kg 230.000 4600.000 2415.00 2
Isophorone ug/kg 840.000 97000.000 36560.00 4
2,4-Dimethylphenol ug/kg 1300.000 4900.000 3100.00 2
Naphthalene ug/kg 680.000 97000.000 33895.00 4
2-Methylnaphthalene ug/kg 460.000 56000.000 19740.00 4
2,4,5-Trichlorophenol ug/kg 170.000 170.000 170.00 1
Dimethylphthalate ug/kg 1400.000 1400.000 1400.00 1
Acenaphthene ug/kg 360.000 360.000 360.00 1
Dibenzofuran ug/kg 360.000 430.000 395.00 2
Diethylphthalate ug/Kkg 150.000 5000.000 2575.00 2
Fluorene ug/kg 470.000 620.000 566.67 3
N-Nitrosodiphenylamine ug/kg 1900.000 4300.000 3100.00 2
Pentachlorophenol ug/kg 1500.000 1500.000 1500.00 1
Phenanthrene ug/kg 450.000 4300.000 2150.00 4
Anthracene ug/kg 660.000 660.000 660.00 1
Di-n-butylphthalate ug/kg 11000.000 94000.000 36000.00 4
Fluoranthene ug/kg 760.000 3400.000 2080.00 2
Pyrene ug/kg 1300.000 2300.000 1800.00 2
Butylbenzyiphthalate ug/kg 3200.000 51000.000 23733.33 3
Benzo(a)anthracene ug/kg 850.000 2400.000 1625.00 2
Chrysene ug/kg 1300.000 - 1300.000 1300.00 2
bis(2-Ethylhexyl)phthalate ug/kg 110000.000 540000.000 342500.00 4
Di-n-octylphthalate ug/kg 1300.000 38000.000 15800.00 3
Benzo(b) fluoranthene ug/kg 430.000 3900.000 2165.00 2
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TABLE 7-7 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Kapica/Pazmey Surface Soils

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAX IMUM MEAN TOTAL DETECTED
Benzo(k)fluoranthene ug/kg 430.000 3900.000 2165.00 2
Benzo(a)pyrene ug/kg 1400.000 1400.000 1400.00 1
Indeno(1,2,3-cd)pyrene ug/kg 820.000 820.000 820.00 1
Dibenz(a,h)anthracene ug/kg 270.000 270.000 270.00 1
Benzo(g,h, i)perylene ug/kg 1100.000 1100.000 1100.00 1
Pesticides/PCBs 16
Aldrin ug/kg 88.000 88.000 88.00 1
Endosul fan 1 ug/kg 42.000 42.000 42.00 1
4,4-DDD ug/kg 25.000 150.000 77.67 3
AROCLOR- 1242 ug/kg 15000.000 280000.000 89750.00 4
AROCLOR-1248 ug/kg 5100.000 27000.000 13333.33 3
AROCLOR-1254 ug/kg 2000.000 22000.000 12360.00 5
Metals : 4
Aluminum mg/kg 3220.000 - 13200.000 7667.50 4
Ant imony mg/kg 9.000 84.800 49.63 4
Arsenic mg/kg 2.100 30.600 10.28 4
Barium mg/kg 107.000 5730.000 2519.25 4
Beryllium mg/kg 0.160 1.500 0.53 4
Cadmium mg/kg 5.000 174.000 114.00 4
Calcium mg/kg 2910.000 157000.000 50227.50 4
Chromium, Total mg/kg 70.000 3080.000 1327.25 4
Cobalt mg/kg 42.300 148.000 82.40 3
Copper ’ mg/kg 176.000 4470.000 1553.75 4
Iron mg/kg 8220.000 70100.000 25060.00 4
Lead ma/kg 401.000 16200.000 8277.75 4
Magnesium mg/kg 2260.000 36900.000 16326.67 3
Manganese mg/kg 135.000 1540.000 674.00 4
Mercury mg/kg 0.240 9.500 7.04 4
Nickel mg/kg 12.000 197.000 71.28 4
Potassium mg/kg 333.000 1420.000 713.25 4
Selenium mg/kg 1.400 17.200 8.35 4
Silver mg/kg 24.800 24.800 24.80 1
Sodium mg/kg 215,000 3920.000 1446.75 4
Vanadium mg/kg 9.900 47.700 23.90 4
Zinc mg/kg 292.000 15800.000 8720.50 4
Cyanide, Total mg/kg 4.600 66.200 34.73 4
‘Percent Solids % 57.200 93.000 78.25 4
Tent. ldent. Compound-SVOC 4
Unknown ug/kg 16000.000 960000.000 97038.46 26

Unknown Hydrocarbon ug/kg - 30000.000 36000.000 33000.00 2
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TABLE 7-7 . . 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 3
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Kapica/Pazmey Surface Soils

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED

-

-

ARITHMETIC
CHEMICAL UNITS MINIMUM MAX IMUM MEAN TOTAL DETECTED
Ethylmethylbenzene isomer ug/kg 52000.000 52000.000 52000.00 1
Trimethy(benzene isomer ug/kg 70000.000 220000.000 145000.00 2
Undecane, 4,7-dimethyl- ug/kg 14000.000 93000.000 41333.33 6
Benzene, 1-ethyl-2-methyl- ug/kg 3%9000.000 76000.000 57500.00 2
Benzene, 2-ethyl-1,4-dimethyl- ug/kg 21000.000 60000.000 40500.00 2
Unknown Substituted Benzene ug/kg 28000.000 84000.000 56000.00 2
Benzene, 1-ethyl-3-methyl- ug/kg 150000.000 150000.000 150000.00 1
Benzene, 1,2,4-trimethyl- ug/kg 16000.000 68000.000 42000.00 2
Hexadecanoic acid ug/kg 23000.000 260000.000 141500.00 2
Decane ug/kg 96000.000 96000.000 96000.00 1
Benzene, 1,3,5-trimethyl- ug/kg 70000.000 92000.000 81000.00 2
Octane, 2,3,6-trimethyl- ug/kg 320000.000 320000.000 320000.00 1
Decane, 3-methyl- ug/kg 56000.000 56000.000 56000.00 1
Nonane, 2,5-dimethyl- ug/kg 220000.000 220000.000 220000.00 1
Decane, 2,5,6-trimethyl- ug/kg 48000.000 48000.000 48000.00 1
Benzene, 1,2,3,5-tetramethyl- ug/kg 21000.000 68000.000 49333.33 3
Tetradecane ug/kg 21000.000 21000.000 21000.00 1
Hexadecane ug/kg 35000.000 130000.000 78000.00 3
Heptadecane, 2,6-dimethyl - ug/kg 14000.000 150000.000 54777.78 9
Dodecanoic acid ug/kg 190000.000 190000.000 190000.00 2
Phenol, ug/kg 19000.000 240000.000 129500.00 2
4-(2,2,3,3-tetramethytbutyt)-
Heptadecane ug/kg 54000.000 260000.000 157000.00 2
Dodecane, 2,6,10-trimethyl- ug/kg 110000.800 110000.000 110000.00 1
Cycloheptane, 1,3,5-tris(met... ug/kg 52000.000 52000.000 52000.00 1
Methyl(methylethen) benzene + ug/kg 32000.000 32000.000 32000.00 1
Unknown
1,2-Benzenedicarboxylic acid ug/kg 19000.000 19000.000 19000.00 1
butyl-2-methyl
Tent. Ident. Compound-VOC 4
Unknown ug/kg 5900.000 440000.000 70637.50 8
Nonane ug/kg 39000.000 39000.000 39000.00 1
Benzene, 1-ethyl-3-methyl- ug/kg 880000.000 880000.000 880000.00 1
Benzene, 1,2,4-trimethyl- ug/kg 790.000 790.000 790.00 1
Benzene, propyl- ug/kg 120.9000 120.000 120.00 1
Nonane, 2,6-dimethyl - ug/kg 4800.000 4800.000 4800.00 1
Benzene, (1-methylethyl)- ug/kg 510.000 370000.000 133170.00 3



TABLE 7-7

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS
AMERICAN CHEMICAL SERVICES RI/FS

MATRIX: Soil

SOURCE AREA: Kapica/Pazmey Surface Soils

CHEMICAL

Benzene, 1,2,3-trimethyl-
Cyclohexane, methyl-
Ethylmethylbenzene isomer
Trimethylbenzene isomer

Decane

Hexane, 3-methyl-

Cyclopentane, 1-ethyl-3-methyl-,
cis-

Cyclohexane, 2-propenyl-
Substituted Benzene

3-Pentanone, 2,2,4,4-tetramethyl-
Cyclohexane, 1-ethyl-4-methyl-,
trans-

Trimethylbenzene + Unknown

UNITS

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

GRIFFITH, INDIANA

CHEMICAL CONCENTRATION

MINIMUM

85.000
18000.000
57000.000
$3000.000
24000.000

' 55.000

150.000

73.000
98.000
180.000
5100.000

16000.000

MAXIMUM'

85.000
18000.000
180000.000
210000.000
290000.000
55.000
150.000

73.000
1300.000
180.000
5100.000

16000.000

ARITHMETIC
MEAN

85.00
18000.00
118500.00
151500.00
126666 .67
55.00
150.00

73.00
699.00
180.00

5100.00

16000.00

11-Jan-1991
Page &

TOTAL

DETECTED

- NN = -

Y SIS

NUMBER SAMPLES ANALYZED

This table includes all compounds identified above detection limits in the Kapica-Pazmey Area soil samples collected at

a depth of less than 3 feet(see table 7-1 for samples included in this area), and is provided as the starting point

in the development of a Set of Chemical Data for use in the Risk Assessment, as discussed in Section 7.1.2.1.
Refer to appropriate appendices to determine the total parameters analyzed and their associated detection limits,

Refer to appendix U for values used in risk calulations.

The data values presented contain a maximum of three

significant digits for the results of metals analyses and two significant digits for organic chemical analyses:
additional digits are due to limitations in the computer program used to prepare these tables, and do not infer
an increase in accuracy. The number of tentatively identified compounds designated as unknowns may exceed the

total number of samples analyzed because more than one unknown compound may be present in a given sample.
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TABLE 7-8 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS . Page 1
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Kapica/Pazmey Subsurface Soils

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAX I MUM MEAN TOTAL DETECTED
Volatiles 17
Chloroethane ug/kg 12.000 12.000 12.00 1
Methylene Chloride ug/kg 190.000 190.000 190.00 1
Acetone ug/kg 79.000 8700.000 4126.33 3
Carbon Disulfide ug/kg 3.000 3.000 3.00 1
1,1-Dichloroethane ug/kg 5.000 790.000 378.33 3
Total 1,2-Dichloroethene ug/kg 360.000 26000.000 9553.33 3
Chloroform ug/kg 1.000 3.000 1.67 3
1,2-Dichloroethane ug/kg 44,000 44.000 44.00 1
2-Butanone ug/kg 5.000 90000.000 30012.00 3
1,1,1-Trichloroethane ug/kg 83.000 560.000 321.50 2
1,2-Dichloropropane ug/kg 35.000 35.000 35.00 1
Trichloroethene ug/kg 20.000 250000.000 59444.00 S
Benzene ug/kg 2.000 23000.000 4970.80 5
4-Methyl-2-Pentanone ug/kg 2.000 4200.000 1423 .67 3
2-Hexanone ug/kg 4.000 390.000 197.00 2
Tetrachloroethene ug/kg . 2.000 240000.000 43466.63 8
Toluene ug/kg 1.000 1400000.000 197543.00 13
Chlorobenzene ug/kg 18.000 27000.000 6787.75 4
Ethylbenzene ug/kg 2.000 570000.000 60899.93 14
Styrene ug/kg 58.000 260000.000 87119.33 3
Total Xylenes ug/kg 11.000 1700000.000 260252.67 15
Semi-Volatiles . 4
Phenol ug/kg 58.000 9600.000 2974.50 4
1,2-Dichiorobenzene ug/kg 260.000 260.000 260.00 1
2-Methylphenol ug/kg 80.000 4100.000 1436.67 3
4-Methylphenol ug/kg 41.000 2400.000 662.75 4
Isophorone ug/kg 1600.000 65000.000 33300.00 2
2,4-Dimethyliphenol ug/kg 39.000 2200.000 761.00 3
Benzoic acid ug/kg 79.000 700.000 323.00 3
Naphthalene ug/kg 54.000 23000.000 7758.00 3
2-Methylnaphthalene ug/kg 290.000 16000.000 8145.00 2
Dimethylphthalate ug/kg 6500.000 6500.000 6500.00 1
Acenaphthene ug/kg 710.000 710.000 710.00 1
4-Nitrophenol ug/kg 66.000 66.000 66.00 1
Dibenzofuran ug/kg 71.000 640.000 355.50 2
2,4-Dinitrotoluene ug/kg 840.000 840.000 840.00 1
Diethylphthalate ug/kg 1300.000 1300.000 1300.00 1
Fluorene - ug/kg 92.000 760.000 426.00 2
Pentachlorophenat ug/kg 45.000 16000.000 8022.50 2
Phenanthrene ug/kg 220.000 4800.000 2510.00 2
Anthracene ug/kg 890.000 890.000 890.00 1
Di-n-butylphthalate ug/kg 39.000 19000.000 4806.50 4
Fluoranthene ug/kg 40.000 6000.000 3020.00 2
Pyrene ) ug/kg 71.000 4200.000 2135.50 2




TABLE 7-8 11-Jdan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Kapica/Pazmey Subsurface Soils

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED
Butylbenzylphthalate ug/kg 20000.000 20000.000 20000.00 1
Benzo(a)anthracene ug/kg 2100.000 2100.000 2100.00 1
Chrysene ug/kg 1500.000 1500.000 1500.00 1
bis(2-Ethylhexyl)phthalate ug/kg 110.000 110000.000 28477.50 4
Di-n-octylphthalate ug/kg 890.000 3300.000 2095.00 2
Benzo(b)fluoranthene ug/kg 2200.000 2200.000 2200.00 1
Benzo(k)fluoranthene ug/kg 2200.000 2200.000 2200.00 1
Benzo(a)pyrene ug/kg 610.000 610,000 610.00 1
8enzo(g,h,i)perylene - ug/kg 260.000 260.000 260.00 1
Pesticides/PCBs 16
AROCLOR-1242 ug/kg 3200.000 34000.000 18733.33 3
AROCLOR- 1248 ug/kg 9600.000 9600.000 9600.00 1
AROCLOR-1254 ug/kg 1000.000 16000.000 9275.00 4
Metals 4
Aluminum mg/kg 2380.000 4580.000 3372.50 4
Ant imony mg/kg 10.800 10.800 10.80 1
Arsenic mg/kg 1.500 2.300 1.98 A
Barium mg/kg 1490.000 1490.000 1490.00 1
Beryllium ma/kg 0.110 0.180 0.15 4
Cadmium mg/kg 0.0%0 40.400 10.19 4
Calcium mg/kg 404.000 6650.000 3527.00 2
Chromium, Total mg/kg 4,800 1010.000 256.95 4
Cobalt mg/kg 12.000 12.000 12.00 1
Copper mg/kg 478.000 478,000 478.00 1
Iron mg/kg 1990.000 8940.000 4325.00 4
Lead mg/kg 5.000 4060.000 1022.13 4
Magnesium mg/kg 582.000 5170.000 2876.00 2
Manganese mg/kg 25.500 105.000 57.63 4
Mercury mg/kg 0.070 2.300 1.19 2
Nickel mg/kg 12.700 12.700 12.70 1
Potassium mg/kg 209.0600 425.000 311.00 4
Selenium mg/kg 1.500 1.500 1.50 1
Silver mg/kg 64.300 64.300 64.30 1
Sodium mg/kg 214.000 214.000 214.00 1
Vanadium mg/kg 3.900 11.300 7.45 4
Zinc mg/kg 9.400 2200.000 650.20 4
Cyanide, Total mg/kg 21.300 21.300 21.30 1
Percent Solids % 85.200 93.400 91.00 4
Tent. Ident. Compound-SVOC 4
Unknown ug/kg 180.000 210000.000 18778.80 25
Unknown Hydrocarbon ug/kg 6800.0600 69000.000 37900.00 2




. TABLE 7-8 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 3
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Kapica/Pazmey Subsurface Soils

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
. ARITHMETIC
CHEMICAL UNITS MINIMUM MAXTMUM MEAN TOTAL  DETECTED

Undecane, 4,7-dimethyl- ug/kg 1800.000 58000.000 29900.00 2
Benzene, 2-ethyl-1,4-dimethyl-~ ug/kg 54000.000 58000.000 56000.00 3
Unknown Substituted Benzene ug/kg 77000.000 77000.000 77000.00 1
Benzene, 1-ethyl-3-methyl- ug/kg 52000.000 160000.000 106000.00 2
Benzene, 1,2,4-trimethyl- ug/kg 52000.000 230000.000 141000.00 2
Benzene, (1,1-dimethylethyl)- ug/kg 79000.000 79000.000 79000.00 1
Hexadecanoic acid ug/kg 10000.000 110000.000 60000.00 2
Decane, 2,5,6-trimethyl- ug/kg 110000.000 110000.000 110000.00 1
Tetradecane ug/kg 3400.000 3400.000 3400.00 1
Heptadecane, 2,6-dimethyl- ug/kg 3600.000 14000.000 . 8366.67 3
Dodecanoic acid ug/kg 3000.000 3000.000 3000.00 1
Phenot, ug/kg . 3300.000 3300.000 3300.00 1
4-¢2,2,3,3-tetramethylbutyl)- '

Tridecane, 5-propyl- ug/kg 3900.000 3900.000 3900.00 1
Hexadecane, 2-methyl- ug/kg 1600.000 1600.000 1600.00 1
Heptadecane ug/kg 7900.000 14000.000 10950.00 2
Tetradecanoic acid ug/kg 3900.000 130000.000 66950.00 2
Docosane ug/kg 2000.000 2000.000 2000.00 1
Hexatriacontane ug/kg 3500.000 3500.000 3500.00 1
1-Decene, 2,4-dimethyt- ug/kg 210.000 210.000 210.00 1
Cyclohexanol, 3,3,5-trimethyl- ug/kg 210.000 1500.000 855.00 2
Hexanoic acid, 2-ethyl- ug/kg 470.000 470.000 470.00 1
Eicosane, 10-methyl- ug/kg 290.000 "~ 290.000 290.00 1
Dodecane, 1-iodo- ug/kg 210.000 210.000 210.00 1
Nonane, 2,6-dimethyl- ug/kg 42000.000 42000.000 42000.00 1
Benzene, 1-methyl-3-propyl- ug/kg $8000.000 98000.000 98000.00 1
Benzene, 1-ethenyl-3-ethyl- ug/kg 44000.000 44000.000 44000.00 1

Tent. ldent. Compound-VOC 7

Unknown ug/kg 16.000 87000.000 8301.85 . 13
Nonane ug/kg 17.000 42000.000 11907.80 5
Propylbenzene + Unknown ug/kg 21.000 21.000 21.00 1
Benzene, 1-ethyl-2-methyl- ug/kg 13.000 44000.000 14707.67 3
Benzene, 1,2,4-trimethyl- ug/kg 28.000 59.000 43.50 2
Unknown Hydrocarbon ug/kg 20.000 2700.000 890.25 4
Benzene, propyl- ug/kg 6.500 130000.000 27422.23 6
Benzene, (1-methylethyl)- ug/kg 9.700 7500.000 3754.85 2
Benzene, 1,2,3-trimethyl- ug/kg 14.000 14.000 14.00 1
Cyclohexane, methyl- ug/kg 16.000 16.000 16.00 1
Decane ug/kg 88.000 260009.000 115017.60- 5
Cyclohexane, 1-ethyl-4-methyl-, ug/kg 9.700 9.700 9.70 1
trans-

Nonane, 3-methyl- ug/kg 29.000 29.000 29.00 1
Cyclohexane, propyl- ug/kg 9.000 41.000 28.33 3
Heptane, 4-(1-methylethyl)- ug/kg 19000.000 19000.000 19000.00 1
8enzene, 1,3,5-trimethy(- ug/kg 24000.000 24000.000 264000.00 1
2-Pentanol, 4-methyl- ug/kg 12.000 24.000 18.00 2
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AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Soil
SOURCE AREA: Kapica/Pazmey Subsurface Soils

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAX I MUM MEAN TOTAL DETECTED
Octane, 2,3,6-trimethyl- ug/kg 23.000 23.000 23.00 1
Octane, 6-ethyl-2-methyl- ug/kg 37.000 37.000 37.00 1
Octane ug/kg 3800.000 3800.000 3800.00 1
2-Hexanone, 5-methyl- ug/kg 9.600 9.600 9.60 1
Unknown cyclic hydrocarbon ug/kg 9.000 9.000 9.00 1
Ethylmethylbenzene ug/kg 24.000 490000.000 73752.46 13
Trimethylbenzene ug/kg 14.000 520000.000 76208.38 16
2-Pentanone ug/kg 54.000 54.000 54.00 1
2-Heptanone ug/kg 810.000 810.000 810.00 1
Hydrocarbon + unknown ug/kg 24.000 63000.000 24274 .67 3

This table includes all compounds identified above detection Limits in the Kapica-Pazmey Area (see table 7-1 for
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total
parameters analyzed and their associated detection Limits. Refer to appendix U for values used in risk calulations.
The data values presented contain a maximum of three significant digits for the results of metals analyses and two
significant digits for organic chemical analyses: additional digits.are due to limitations in the computer program used
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be
present in a given sample.
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AMERICAN CHEMICAL SERVICES RI/FS :
GRIFFITH, INDIANA
MATRIX: Surface Water
SOURCE AREA: Drainage Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAX TMUM MEAN TOTAL DETECTED
Volatiles ) 5
Chloroethane ug/l 14.000 30.000 22.00 2
Acetone ug/1L 5.000 380.000 192.50 2
1,1-Dichloroethane ug/l 1.000 2.000 1.50 2
Total 1,2-Dichloroethene ug/L 1.000 3.000 2.00 2
2-Butanone ug/L 33.000 140.000 86.50 2
Benzene ug/l 460.000 460.000 460.00 1
4-Methyl-2-Pentancne ug/L 49.000 49.000 49.00 1
Toluene ug/1 7.000 8.000 7.50 2
Ethylbenzene ug/ 6.000 6.000 6.00 1
Total Xylenes ug/t 35.000 35.000 . 35.00 1
Semi-Volatiles : 5
Phenol ug/ | 23.000 45.000 34.00 2
bis(2-Chloroethyl)ether ug/1 5.000 77.000 41.00 2
2-Methylphenol ug/L 5.000 5.000 5.00 1
bis(2-Chloroisopropyl )ether ug/1 29.000 29.060 29.60 1
4-Methylphenol ug/l 9.000 590.000 299.50 2
Isophorone ug/1 5.000 5.000 5.00 1
2,4-Dimethyiphenol ug/1 12.000 12.000 .12.00 1
Benzoic acid ug/t 85.000 85.000 85.00 1
4-Chloro-3-methyiphenol ug/ 2.000 2.000 2.00 1
Pesticides/PCBs 5
AROCLOR-1248 ug/t 0.500 0.840 0.67 2
Metals 5
Aluminum ' ug/ L 470.000 960.000 730.00 3
Arsenic ug/t 2.300 45.000 23.65 2
Barium ug/! 330.000 330.000 330.00 1
Beryllium ug/ L 0.280 0.280 0.28 1
Cadmium ug/1 0.370 0.720 0.55 2
Calcium ug/! 12500.000 334000.000 113600.00 5
Chromium, Total ug/L 5.000 28.000 12.28 4
Copper ug/ 22.000 22.000 22.00 1.
Iron ug/!t 265.000 14300.000 4967.20 5
Lead ug/i 4.200 23.800 11.02 5
Magnesium ug/ 1080.000 61700.000 25460.00 4
Manganese ug/ 24.000 1850.000 771.60 5
Nickel ug/t 55.000 80.000 67.50 2
Potassium ug/ L 650.000 30000.000 13322.50 4
Selenium ug/ | 2.100 2.100 2.10 1




TABLE 7-9 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS © Page 2
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Surface Water
SOURCE AREA: Drainage Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL URITS MINIMUM MAXIMUM MEAN TOTAL DETECTED
Sodium : ug/L 4200.000 82300.000 54500.00 3
Zinc ug/L 53.000 88.000 64.00 4
Tent. Ident. Compound-SVOC ' 5
Unknown ug/L 10.000 620.000 127.20 25
Unknown Hydrocarbon ug/l 16.000 16.000 16.00 1
Pentacosane ug/1 72.000 72.000 72.00 1
Cyclohexanol, 3,3,5-trimethyl- ug/l 420.000 420.000 420.00 1
KHexanoic acid (DOT) ug/L 200.000 200.000 200.00 1
Phenol, 2,3-dimethyl- ug/1 90.000 90.000 90.00 1
2-Propanol, ug/1 36.000 36.000 36.00 1
‘ 1-[2-(2-methoxy-1-methylethoxy)-1-2
! ~propanol
j Benzeneacetic acid ug/ 190.000 190.000 190.00 1
1 Diphosphoric acid tetraethy.. ug/1 26.000 26.000 26.00 1
2,4-Pentanediol, 2-methyl- ug/L 14.000 14.000 14.00 1
2-Propanol, 2-(2-methoxy-1-m... ug/l 14.000 14.000 14.00 1
Benzeneacetic acid, .alpha.-ethyl- ug/l 34.000 34.000 34.00 1
Unknown PNA ug/t 8.000 8.000 8.00 1
| Eicosane ug/1 130.000 130.000 130.00 ]
Pentanoic acid, 4-methyl- ug/L 160.000 160.000 160.00 1
Benzeneacetonitrile ug/l 60.000 60.000 60.00 1
2-Hexadecane, 3,7,11,15-tetr... ug/L 42.000 42.000 42.00 1
Tent. Ident. Compound-vOC 5
Furan, tetrahydro- ug/t 75.000 75.000 75.00 1
3-Heptanone, 5-methyl- ug/L 6.000 6.000 . 6.00 1
Ethane, 1,1'oxybis- ug/L 14.000 14.000 14.00 1

This table includes all compounds identified above detection limits in the Surface Water Samples (see table 7-1 for
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations.
The data values presented contain a maximum of three significant digits for the results of metals analyses and two
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be
present in a given sample.

[ACSIDSW.MAX



TABLE 7-10 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Sediment
SOURCE AREA: Drainage Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAX1MUM MEAN TOTAL DETECTED
Volatiles 18
Chloroethane ug/kg 40.000 40.000 40.00 1
Methylene Chloride ug/kg 44,000 44,000 44 .00 1
Total 1,2-Dichloroethene ug/kg 6.000 6.000 6.00 1
Chloroform ug/kg 2.000 8.000 3.17 6
2-Butanone ug/kg 11.000 11.000 11.00 1
1,1,1-Trichloroethane ug/kg 3.000 3.000 3.00 1
Benzene ug/kg 23.000 14000.000 7011.50 2
Toluene ug/kg 3.000 170.000 72.60 5
Ethylbenzene ug/kg 130.000 130.000 130.00 1
Total Xylenes ug/kg 200.000 200.000 200.00 1
Semi-Volatiles 18
Phenol ug/kg 58.000 190.000 124.00 2
bis(2-Chloroethyl)ether ug/kg 430.000 560.000 495.00 2
bis¢2-Chloroisopropyl Yether ug/kg 1400.000 1800.000 1600.00 2
4-Methyliphenol ug/kg 100.000 270.000 185.00 2
2,4-Dimethylphenot ug/kg 610.000 610.000 610.00 1
Benzoic acid ug/kg 190.000 1200.000 557.14 7
Naphthalene ug/kg 59.000 420.000 172.00 4
2-Methylnaphthalene ug/kg 55.000 380.000 178.75 4
Dibenzofuran ug/kg 230.000 230.000 230.00 1
Fluorene ug/kg 75.000 75.000 75.00 1
Hexachlorobenzene ug/kg 140.000 140.000 140.00 1
Pentachlorophenol ug/kg 47.000 230.000 138.50 2
Phenanthrene . ug/kg 68.000 660.000 264 .43 7
Anthracene ug/kg 83.000 100.000 91.50 2
Di-n-butylphthalate ug/kg 58.000 170.000 110.50 4
Fluoranthene ug/kg 62.000 1000.000 423.25 8
Pyrene ug/kg 71.000 1100.000 394.38 8
Butylbenzylphthalate ug/kg 160.000 170.000 165.00 2
Benzo(a)anthracene ug/kg 78.000 710.000 325.14 7
Chrysene ug/kg 77.000 800.000 330.63 8
bis(2-Ethylhexyl)phthalate ug/kg 51.000 13000.000 2257.36 11
Benzo(b)fluoranthene ug/kg 56.000 1500.000 ' 398.36 11
Benzo(k)fluoranthene ug/kg 56.000 1500.000 408.36 1
Benzo(a)pyrene ug/kg 63.000 690.000 327.14 7
Indeno(1,2,3-cd)pyrene ug/kg 160.000 420.000 297.50 4
Dibenz(a,h)anthracene ug/kg 75.000 200.000 145.00 3
Benzo(g,h, i)perylene ug/kg 180.000 550.000 372.50 4
Pesticides/PCBs 18
Heptachlor Epoxide ug/kg 66.000 66.000 66.00 1
AROCLOR-1248 ' ug/kg 4600.000 4600.000 4600.00 1



N |
TABLE 7-10 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2
. AMERICAN CHEMICAL SERVICES R1/FS
i GRIFFITH, INDIANA
' MATRIX: Sediment
' SOURCE AREA: Drainage Area
CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
; l ARITHMETIC
b CHEMICAL UNITS MINIMUM MAX ITMUM MEAN TOTAL DETECTED
AROCLOR-1254 ug/kg 460.000 17000.000 5862.50 4
AROCLOR-1260 ug/kg 290.000 290.000 290.00 1
i . Metals 18
‘ Aluminum mg/kg 1850.000 15700.000 6660.56 18
‘ Antimony mg/kg 2.800 5.100 3.95 2
‘ l Arsenic mg/kg 1.100 22.500 6.98 18
Barium mg/kg 63.000 107.000 78.51 8
Beryl!ium mg/kg 0.080 1.000 0.46 18
' Cadmium mg/kg 0.080 4.700 1.01 16
l Calcium mg/kg 759.000 73000.000 15609.94 18
“ Chromium, Total ma7kg 4.300 273.000 30.70 18
Copper mg/kg 6.300 359.000 47.92 15
Iron mg/kg 2550.000 34500.000 12395.56 18
‘ Lead mg/kg 3.600 702.000 100.01 18
Magnesium mg/kg 443,000 22300.000 5807.31 16
Manganese mg/kg 23.100 419.000 171.95 18
' Mercury mg/kg 0.130 8.800 2.06 5
Nickel mg/kg 164.400 40.500 25.15 6
Potassium mg/kg 202.000 2870.000 720.33 18
Selenium mg/kg 0.870 1.100 1.02 3
' Thallium mg/kg 1.400 1.400 1.40 1
Vanadium mg/kg 4.500 47.900 20.50 18
Zinc mg/kg 6.400 271.000 106.32 18
l Percent Solids % 27.000 81.300 60.31 17
Tent. Ident. Compound-SvOC 18
' Unknown ug/kg 140.000 17000.000 1679.27 220
Unknown Hydrocarbon ug/kg 320.000 54000.000 3708.29 41
, Hexadecanoic acid ug/kg 1300.000 1400.000 1350.00 2
' Hexatriacontane ug/kg 1700.000 1700.000 1700.00 1
Cyclohexanol, 3,3,5-trimethyl- ug/kg 870.000 870.000 870.00 1
Dimethyiphenol ug/kg 2200.000 2200.000 2200.00 1
1,3,5-Triazine- ug/kg 690.000 690.000 690.00 1
l 2,4,6(1H,3K,5)-trione, 1,3,5-tri-
Sulfur, mol. (S8) ug/kg 180.000 5400.000 2790.00 2
Bromohexane isomer ug/kg 790.000 5800.000 2796.67 3
. PCB ug/kg 360.000- 4700.000 2253.75 8
Benzopyrene isomer ug/kg 320.000 320.000 320.00 1
Phthalic anhydride ug/kg 1300.000 1700.000 1500.00 2
Propanoic acid, 2-methyl-1,... ug/kg 740.000 740.000 740.00 1
l Hexane, 2,3,4-trimethyl- ug/kg 420.000 420.000 420.00 1
Dimethyl heptadecane ug/kg 310.000 310.000 310.00 1
Phthalate ug/kg 2200.000 2200.000 2200.00 1
Methyltetradecane ug/kg 1000.000 1000.000 1000.00 1
l Pentadecanoic acid, ug/kg 410.000 410.000 410.00 1

—

14-methyl-methylester




TABLE 7-10 11-Jan-1991
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 3
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Sediment
SOURCE AREA: Drainage Area

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL  DETECTED
Tent. Ident. Compound-vOC ' 18
Furan, tetrahydro- ug/kg 160.000 160.000 160.00 1
3-Pentanone, 2,4-dimethyl- ug/kg 15.000 15.000 15.00 1
3-Heptanone, 5-methyl - ug/kg . 25.000 25.000 25.00 1 ,

This table includes all compounds identified above detection Limits in the sediment samples (see table 7-1 for

samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations.
The data values presented contain a maximum of three significant digits for the results of metals analyses and two
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be
present in a given sample.

[ACS1DSD .MAX



TABLE 7-11

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS

TIC GROUP

SUBSTITUTED BENZENES - Propyl benzenes

SUBSTITUTED BENZENES - Propenyl benzenes

SUBSTITUTED BENZENES - Ethyl methyl benzenes

SUBSTITUTED BENZENES -Diethyl benzenes

SUBSTITUTED BENZENES - Methyl Propyl Benzenes

SUBSTITUTED BENZENES - Methyl Ethenyl Benzenes

SUBSTITUTED BENZENES - Methyl Phenyl Benzenes

SUBSTITUTED BENZENES - Trimethyl Benzenes

AMERICAN CHEMICAL SERVICES NPL SITE

GRIFFITH, INDIANA

ANALYSIS
TYPE COMPOUND
VOA Propylbenzene
sV Benzene, propyl-
VOA Benzene, propyl-
VOA Propylbenzene + Unknown
SV Benzene, (1,1-dimethylpropyl...
sV Methyl(methylethen) benzene + unknown
VOA Propenylbenzene + unknown
VOA 1-Propenylbenzene + Unknown
sV Methylpropenylbenzene
sV 8enzene, (1,3,3-trimethylnonyl)-
VOA Benzene, 1-ethyl-4-methyl-
SV Ethylmethylbenzene
VOA Ethylmethylbenzene isomer
sV Ethylmethylbenzene isomer
VOA Ethylmethylbenzene
VOA Methylethylbenzene + Unknown
SV Methylethylbenzene
sV Methylethylbenzene + unknown
VOA Ethylmethylbenzene + unknown
sV Benzene, 1-ethyl-2-methyl-
sV Benzene, (1-methylethyl)-
VCA Benzene, 1-ethyl-3-methyl-
VOA Methylethylbenzene
VOA Benzene, (1-methylethyl)-
VOA Ethylmethylbenzene + unknown
VOA 8enzene, 1-ethyl-3-methyl-
VOA Benzene, 1-ethyl-2-methyl-
Y Benzene, 1-ethyl-3-methyl-
SV Diethylbenzene
SV Diethylbenzene + unknown
VOA Diethylbenzene
sV Benzene, 1,4-diethyl-
sV Benzene, 1-methyl-3-propyl-
SV Methylpropylbenzene
VOA Benzene, (2-methylpropyl)-
SV Methylpropylbenzene + Unknown
sV Benzene, 1-methyl-4-(methyls...
SV Methylpropylbenzene isomer
sV Benzene, 1-methyl-2-propyl-
SV Benzene, 1-methyl-3-(1-methylethyl)-
Y Benzene, 1-methyl-4-(1-methylethyl)-
Y Benzene, methyl(1-methylethyl)
SV Methyl(methylethyl)benzene
VOA Methyl(methylethyl) benzene
SV Benzene, 1-methyl-4-propyl-
SV Benzene, 2,4-dimethyl-1-(1-methylethyl)-
sV Benzene, 1-ethenyl-2-methyl-
sV Benzene, 1-ethenyl-3-ethyl-
sV Benzene, 1,2-dimethyl-4-(pheny(methyl)-
sV Trimethylbenzene isomer
SV Trimethylbenzene
sV Trimethylbenzene + Unknown
VOA Trimethylbenzene
VOA . Trimethylbenzene + Unknown



TABLE 7-11

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS
AMERICAN CHEMICAL SERVICES NPL SITE
GRIFFITH, INDIANA

) ANALYSIS
TIC GROUP TYPE COMPOUND
SV Benzene, 1,2,4-trimethyl-
sV Benzene, 1,3,5-trimethyl-
VOA Benzene, 1,3,5-trimethyl-
VOA Benzene, 1,2,4-trimethyl-
VOA Trimethylbenzene isomer
SV Benzene, 1,2,3-trimethyl-
VOA Benzene, 1,2,3-trimethyl-
SUBSTITUTED BENZENES - Dimethyl ethyl benzenes SV Methyimethylethylbenzene + unknown
sV Benzene, (1,1-dimethylethyl)-
sV Ethytdimethylbenzene + unknown
sV Benzene, 2-ethyl-1,4-dimethyl-
SV Ethyldimethylbenzene isomer
sV Dimethylethylbenzene
SV Benzene, 2-ethyl-1,3-dimethyl-
SV Ethyldimethylbenzene
VOA Ethyldimethylbenzene
sV Benzene, 1-ethyl-2,3-dimethyl-
SV Ethyldimethylbenzene + Unknown
SV Benzene, 1,1/-methylenebis-
SV Benzene, 1,3-diethyl-4-methyl...
SUBSTITUTED BENZENES - Tetramethyl benzenes Ssv Tetramethylbenzene
: sV Tetramethylbenzene + unknown
SV Tetramethylbenzene isomer
SV Ethyltrimethylbenzene + unknown
sV Benzene, 1-ethyl-2,4,5-trimethyl-
sV Benzene, 1,2,3,5-tetramethyl-
VOA Tetramethylbenzene
sV Tetramethylbenzene + TCL
SUBSTITUTED BENZENES - oxygenated benzenes VOA Benzene, 1,1’-oxybis-
sV Benzene, 1,1/-oxybis-
sV Benzene, 1-ethyl-4-methoxy-
Y Benzaldehyde, 4-propyl-
SUBSTITUTED BENZENES - halogenated benzenes SV Benzene, 1-chloro-3-methyl-
SV Chioromethylbenzene
SUBSTITUTED BENZENES - SV Azobenzene (ACN)
Nitrogen containing benzenes sV Benzeneacetonitrile, .alpha...
VOA Benzene, (nitromethyl)-
Y Benzene, 1,4-dimethyl-2-nitro-
' Diethylbenzeamine + Unknown
SUBSTITUTED BENZENES - VOA Dichlorobenzene
TCL Compounds identified as TICs sV Methylbenzene + Unknown
SV Benzopyrene isomer
SV Benzene, 1,4-dimethyl-
SV Benzene, ethyl-
sV Benzopyrene
VOA Benzene, 1,2-dichloro-
SV Benzene, 1,3-dimethyl-
SV Dimethylbenzene isomer
SUBSTITUTED BENZENES - Insufficient data sV Unknown alkylated benzene
VOA Decane + Substituted benzene
SV Unknown benzene
SV Unknown aromatic
VOA Substituted Benzene
SV Unknown + Nitrobenzene



TABLE 7-11

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS
AMERICAN CHEMICAL SERVICES NPL SITE
GRIFFITH, INDIANA

ANALYSIS
TIC GROUP TYPE COMPOUND

VOA Undecane + Substituted benzene

SV Unknown Substituted Benzene

VOA Unknown substituted benzene
HYDROCARBONS - Cyclic Alkanes sV Cycloheptane, 1,3,5-tris(met...

VOA Cyclohexane

sV Cyclohexane, 1,2,4,5-tetraethyl- ’

VOA Cyclohexane, 1,2,4-trimethyl-, (1.alpha.

VOA Cyclohexane, 1,3-dimethyl-, trans-

VOA Cyclohexane, 1-ethyl-2,3-dimethyl-

VOA Cyclohexane, 1-ethyl-4-methyl-, trans-

VOA Cyclohexane, 2-propenyl-

VOA Cyclohexane, butyl-

VOA Cyclohexane, diethyl-

VOA Cyclohexane, ethyl-

VOA Cyclohexane, methyl-

VOA Cyclohexane, propyl-

SV Cyclooctane, 2,4-dimethyl-

VOA Cyclopentane, 1,2,3-trimethyl-

VOA Cyclopentane, 1,2,4-trimethyl-

VOA Cyclopentane, 1-ethyl-3-methyl-, cis-

SV Cyclopentane, 1-hexyl-3-methyl-

sV Decane, 2-Cyclohexyl-, 2-cycl...

Y Dimethyl cyclooctane

VOA Dimethylcyclohexane

VOA Trimethyltricycloheptane

sV Unknown alkyl cyclohexane

VOA Unknown bicycltic hydrocarbon

VOA Unknown cyclic hydrocarbon
HYDROCARBONS - Cyclic Alkenes Y Azutene, 1,2,3,3A-tetrahydro-

VOA Bicyclo[3.1.01hex-2-ene, 2-me...

VOA Bicyclo[3.1.01hex-2-ene, 2-methyl-

SV Cyclopentene, 1-ethenyl-3-me...

VOA Ethenylcyclohexene

sV Tetrahydroazulene
HYDROCARBONS - Halogenated Alkanes SV Bromohexane isomer

VOA Dichloromethylbutane

VOA Dichloropentane

sV Dodecane, 1-iodo-

VOA Ethane, 1,1,2-trichloro-1,2,2-trichloro-

VOA Ethane, 1,1-dichloro-1-nitro-

SV Ethane, 1,2-bis(2-chloroethoxy)-

VOA Methane, dichlorofluoro-

VOA Methane, trichlorofluoro-
HYDROCARBONS - Continuous Chain Alkanes sV Decane

VOA Decane

VOA Decane + unknown

sV Docosane

Y Eicosane

SV Heptadecane

VOA Heptane

sV Hexadecane

VOA Hexane

VOA Nonane

VOA Nonane

sV Octadecane

VOA Octane

VOA Octane

SV Pentacosane

VOA Pentane

sV Tetradecane



TABLE 7-11

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS
AMERICAN CHEMICAL SERVICES NPL SITE

GRIFFITH, INDIANA
ANALYSIS
TIC GROUP TYPE COMPOUND
sV Undecane
VOA Undecane
VOA Undecane + unknown
HYDROCARBONS - Branched Alkanes SV Decane, 2,5,4-trimethyl-
sV Decane, 2,6,7-trimethyl-
sV Decane, 3,6-dimethyl-
sV Decane, 3-methyl-
VOA Decane, 4-methyl-
sV Diethylundecane
sV Dimethyl heptadecane
sV Dimethyl undecane
VOA Dimethyldecane
sV Dimethyldodecane
sV Dimethylnonane
VOA Dimethylnonane
VOA Dimethylnonane + unknown
VOA Dimethyloctane
sV Dimethylundecane
VOA Dimethylundecane
Y Dodecane, 2,6,10-trimethyl -
N SV Eicosane, 10-methyl-
VOA Ethylmethylheptane
VOA Ethylmethylheptane + unknown
VOA Ethylmethyloctane
SV Heptadecane, 2,6-dimethyl-
VOA Heptane, 2,3,5-trimethyl-
VOA Heptane, 2,3,6-trimethyl-
VOA Heptane, 2,4-dimethyl-
VOA Heptane, 2,5-dimethyl-
VOA Heptane, 3-ethyl-2-methyl-
VOA Heptane, 3-methyl-
VOA Heptane, 4-(1-methylethyl)-
sV Hexadecane, 2-methyl-
VOA Hexane, 2,2,3,3-tetramethyl-
SV Hexane, 2,3,4-trimethyl-
VOA Hexane, 2,4-dimethyl-
VOA Hexane, 2,5-dimethyl-
VOA Hexane, 2-methyl-
VOA Hexane, 3-ethyl-4-methyl-
VOA Hexane, 3-methyl-
VOA Hexane, &4-ethyl-2-methyl-
VOA Methylnonane
SV Methyl tetradecane
SV Nonane, 2,5-dimethyl-
VOA Nonane, 2,6-dimethyl-
SV Nonane, 2,6-dimethyl-
VOA Nonane, 2-methyl-
SV Nonane, 3,7-dimethyl-
VOA Nonane, 3-methyl-
sV Nonane, 4,5-dimethyl-
VOA Nonane, 4-methyl -
SV Nonane, 4-methyl-
SV Octane, 2,3,6-trimethyl-
VDA Octane, 2,3,6-trimethyl-
VOA Octane, 2,3-dimethyl-
SV Octane, 2,3-dimethyl-
sV Octane, 2,5-dimethyl-
VOA Octane, 2,6-dimethyl-
VOA Octane, 3-methyl-
VOA Octane, 6-ethyl-2-methyl-
sV Tetramethylpentadecane
SV Tridecane, 4,8-dimethyl-
sv Tridecane, 5-propyl-
VOA Trimethyloctane
SV Undecane, 2-methyl-
SV Undecane, 4,7-dimethyl-



TABLE 7-11

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS
AMERICAN CHEMICAL SERVICES NPL SITE

TIC GROUP

HYDROCARBONS - B8ranched Alkenes/Alkynes

HYDROCARBONS - Ethers

HYDROCARBONS - Unclassified

POLYNUCLEAR AROMATICS - Methylated Naphthalenes

POLYNUCLEAR AROMATICS - Unclassified

PHTHALATES

PHENOLS - Methylated phenols

GRIFFITH, INDIANA
ANALYSIS
TYPE COMPOUND
sV 1-Decene, 2,4-dimethyl-
VOA 2,3-Heptadien-5-yne, 2,4-dimethyl-
sV 3-Octadecene, (E)-
SV 9-Octadecene, (E)-
sV a-Eicosene, (E)-
sV 5-Eicosene, (E)-
SV 1-Hexadecyne
sV 1H-1dene, 1-ethylidene-
sV 9-Eicosyne
VOA Disopropyl ether (DOT)
VOA Ethane, 1,1’oxybis-
VOA Ethane, 1-1/-oxybis-
VOA Methane, dimethoxy-
VOA Methane, oxybis-
VOA Propane, 1,1/-oxybis-
VOA Propane, 2,2/-oxybis-
sV Disilane, hexaethyl-
sV Disulfide, diethyl-
sV 2-Hexadecane, 3,7,11,15-tetr...
SV 3-Carene
SV 7-Hexadecane, (z)-
SV 3-Hexadecane, (z)-
VOA 4-Carene, (1S,3S,6R)-(-)-
sV 4-Carene, (1S,3S,6R)-(-)-
SV Dispiro[2.0.2.2]octane
sV Hexatriacontane
VOA Hydrocarbon + unknown
SV Unknown Alkene
VOA Unknown Hydrocarbon
sV Unknown Hydrocarbon
VOA Unknown Hydrocarbon C10H16
VOA Unknown hydrocarbon C10H22
VOA Unknown oxygenated alkane
SV Unknown oxygenated alkane
VOA Unknown oxygenated hydrocarbon
sV Unknown substituted alkane
VOA Unknown Substituted Heptane
SV Unknown substituted hydrocarbon
sV Dimethylnaphthalene
SV Dimethylnaphthalene
SV Dimethylnaphthalene + unknown
sV Methylnaphthalene
SV Naphthalene, 1,2-dimethyl-
SV Naphthalene, 1-methyl-
SV Tetrahydronaphthalene
SV Naphthalene, 1,2,3,4-tetrah...
SV Unknown PAH
SV 1(2H)-Naphthalenone, 3,4-dih...
SV 1,4-Methanonaphthalene, 1,4-...
sV Unknown PNA
Y Phthalic anhydride
SV Phthalate
SV Unknown phthalate
sV 1,1-Dimethylethy!l phenol



TABLE 7-11

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS
AMERICAN CHEMICAL SERVICES NPL SITE
GRIFFITH, INDIANA

ANALYSIS
TIC GROUP TYPE COMPOUND
SV Dimethylphenol
SV Dimethylphenot + Unknown
sV Methyl-methyl-ethyiphenol isomer
sV : Methylethylphenol
sV . Methylphenol isomer
sV Phenol, 2,3-dimethyl-
sV Phenol, 2-ethyl-4-methyl
sV Phenol, 2-ethyl-5-methyl-
sV Phenol, 3,5-diethyl-
SV Phenol, 3,5-dimethyl-
sV Phenol, 3-ethyl-5-methyl-
sV Trimethylphenol isomer
PHENOLS - Unclassified SV Phenol, 4-(2,2,3,3-tetramethylbutyl)-
SV Propyl-phenol isomer
sV Phenol, 2-[1-(4-hydroxypheny...
SV Phenot, 3-propyl-
SV Phenol, 3-propyl-
SV Ethyt-phenol isomer
SV Unknown substituted phenol
KETONES - Methylated ketones VOA 2-Hexanone, 5-methyl-
VOA 3-Buten-2-one, 3-methyl-
VOA 3-Heptanone, 5-methyl-
SV 3-Pentanone, 2,2,4,4-tetram..
VOA 3-Pentanone, 2,2,4,4-tetramethyl-
VOA 3-Pentanone, 2,4-dimethyl-
VOA Methylheptanone
VOA Methylhexanone
sV Tetramethylpentanone + unknown
KETONES - "simple" VOA Tetramethylpentanone
VOA 2-Heptanone
VOA 2-Pentanone
SV 3-Octanone
VOA Ketone
KETONES - Cyclic Ketones SV 2¢1H)-Quinol inone
sV Cyclohexanone, 3,3,5-trimethyl-
VOA Methylphenytethanone
sV Trimethylcyclohexanone
Sv 1-Hexen-3-one, 5-methyl-1-phenyl-
SV 2-Cyclohexen-1-one, 3,5,5-trimethy!-
SV 2-Cyclohepten-1-one
SV 2(3H)-Benzothiazolone
SV Benzophenone
SV Bicyclo[2.2.11heptan-2-one
SV Ethanone, 1-(2-chlorophenyl)-
SV Ethanone, 1-pheny!-
KETONES - Unclassified 3 1,3,5-Triazine- 2,4,6(1H,3H,5)-trione, 1
SV 2,64,6(14,3H,5H)-Pyrimidinetrione-5-(1-me
SV Camphor (ACN)
Y Unknown Ketone
VOA Unknown ketone
VOA Unknown ketone
ALCOKOLS - Diols SV Pentanediol, 2,2,4-trimethyl-

1,3-
SV ) 1,3-Propanediol, 2,2-dimethyl-
SV 2,4-Pentanediol, 2-methyl-




TABLE 7-11

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS
AMERICAN CHEMICAL SERVICES NPL SITE
GRIFFITH, INDIANA

ANALYSIS
TIC GROUP TYPE COMPOUND
ALCOHOLS - Simple Alcohols VOA 2-Propanol, 2-methyl -
VOA 1-Butanol
sV 1-Decanol, 2-ethyl-
VOA 1-Heptanol, 2-propyl-
SV 1-Hexadecanol
SV 1-Octanol, 2-butyl-
VOA 1-Octanol, 2-butyl-
VOA 2-Pentanol, 4-methyl-
VOA 2-Propanol
VOA Butanol
VOA Hexanol
VOA Methylhexanol
VOA Methylpentanol
VOA Pentanol
ALCOHOL - Cyclic Alcohols R sV 2-Methylcyclopentanol
sV 2-Methylecyclopentanol isomer
sV Cyclohexanemethanol, .alpha.-.alpha.-4-t
sV Cyclohexanol, 3,3,5-trimethyl-
SV Cyclopentanol, 2-methyl-CI...
sV Methylcyclopentanol
SV Trimethylcyclohexanol
ALCOHOLS - Oxygenated Alcohols SV 2-Propanol, 1-(2-methoxy-1-methylethoxy)
; SV 2-Propanol, 1-[2-(2-methoxy-1-methylethoxy)]
SV 2-Propanol, 2-(2-methoxy-1-methylethoxy)
sV Ethanol, 1-(2-butoxyethoxy)-
sV Ethanol, 2-(2-butoxyethoxy)-...
SV Ethanol, 2-[2-(2-ethoxyethox...
sV Ethanol, 2-butoxy-*
sV Methanol, dibutoxy-
SV Methanol, dibutoxy-
ALCOHOLS - Unclassified VOA Unknown alcohol
sV Unknown alcohol
sV Unknown butoxyethoxy ethanol
Sv Unknown diol
sV Unknown ethoxyl atcohol
ACIDS - Cyclic acids SV 1,2-Benzenedicarboxylic acid butyl-2-met
sV Benzeneacetic acid
sV Benzeneacetic acid, .alpha.-ethyl-
SV Benzenepropanoic acid
SV Benzoic acid, 2,4,6-trimethyl-
SV Benzoic acid, 2,4-dimethyl-
SV Benzoic acid, 3-methyl-
sV Benzoic acid, 4-(1,1-dimethylethyl)-
SV Cyclohexanecarboxylic acid
sV Dimethylbenzoic acid
SV Dimethylethylbenzoic acid
SV Propanoic acid, 2-(3-chlorophenoxy)-prop
SV. Methylbenzoic acid isomer
sV Trimethyl benzoic acid
ACIDS - Non-Cyclic Acids SV . 2-Butenedioic acid (E)-dim...
SV Propanoic acid, 2-methyl-1,...
VOA Acetic acid ester
VOA Acetic acid, 1-methylethylester
SV Acetic acid, 2-ethylhexyl ester
VOA Acetic acid, propylester
VOA Aceticacid, butylester
VOA Aceticacid, methylester

sV Butanedioicacid, dimethyle...
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TiC GROUP

TABLE 7-11

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS
AMERICAN CHEMICAL SERVICES NPL SITE
GRIFFITH, INDIANA

ANALYSIS
TYPE

COMPOUND

ACIDS - Unclassified

AMINES

PCBs

FURANS

UNCLASSIFIED

SV
SV

sV
SV

sV

sV
sV
sV
SV
SV
SV
SV
SV

SV
SV
SV

sV
sV
SV
SV
SV

VOA
SV
VOA
SV
SV

SV
SV
VOA
SV
SV

Butanedioicacid, monomethyl..
Butanoic acid, 2-methyl-
Butylcitrate + Unknown
Diphosphoric acid tetraethy..
Dodecanoic acid

Glycine, n-(2-methyl-1-oxo-2...
Heptanoic acid

Hexadecanoic acid

Hexanedioic acid, bis(2-methylpropyl) es

Hexanedioic acid, dibutylester
Hexanedioic acid, ethylmethlester-
Hexanoic acid (DOT)

Hexanoic acid (DOT)

Hexanoic acid, 2-ethyl-

Hexanoic acid, 2-methyl-

Hexanoic acid, anhydride

Octanoic acid

Pentadecanoic acid, 14-methyl-methyleste

Pentanoic acid, 4-methyl-
Phenobarbital (VAN)

Phosphoric acid, triethyles...
Propanoicacid, 2-methyl-, butylester-
Tetradecanoic acid

Unknown alkyl acid

Unknown carboxylic acid
Unknown carboxylic acid
Unknown octadecenoic acid
Unknown substituted benzoic...

Acetamide, n-ethyl-n-phenyl-
Benzamide, n,n-diethyl-3-met...
Benzenamine, n,n-diethyl-
Benzenamine, n-ethyl-
Benzenamine, n-methyl-
Benzeneacetonitrile

Benzenesul fonamide, n-butyl-
Caprolactam

Cyclopropanamine, 2-phenyl-,...
Diethylbenzenamine
Dodecanamide, n,n-bis(2-hydr)-
Hydroxylamine, o-decyl-
Silanediamine, 1,1-dimethyl-
Urea, n-methyl-n’-(4-methylphenyl)-

Aroclor 1016

1,1/-Biphenyl, tetrachloro-
Trichlorobipheny! isomer
PCB

Unknown chlorinated biphenyl

Tetrahydrofuran

Furan, 2,2’-[oxybis(methylene)}bis, -
Furan, tetrahydro-
Benzo[B]naphtho(2,3-D] furan

Furan, 2,2’-methylenebis-

Unknown chlorinated compound
Unknown fatty acid
Substituted methylborane
Unknown substituted sulfonyl
Unknown + TCL



. TABLE 7-11
; SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS
| AMERICAN CHEMICAL SERVICES NPL SITE

GRIFFITH, INDIANA

|
! l . ANALYSIS
! TIC GROUP TYPE COMPOUND
|
VOA Unknown
sV Unknown
‘ sV Iron, tricarbonyl [n-(phenyl-...
! sV Dihydromethyl indene
‘ SV Isoquinoline
VOA Unknown substituted cyclonex
sV Sul fur, mol. (S8)

This table summarizes tentatively identified compounds (TICs) identified in the organic chemical analysis
of Site media. TICs were identified from either volatile organic analyses (VOA) or semivolatile organic
analyses (SV). TIC groups were selected based on structural similarity of individual compounds.

[acs) table7-11.w20
JDD/KJD

/
i



TIC GROUP

SUBSTITUTED BENZENES

#1 Propyl benzenes

#2 Propenyl benzenes

#3 Ethylmethyl benzenes

#4 Diethyl benzenes

#5 Methylpropyl benzenes

#7 Methylphenyl benzenes

#8 Trimethyl benzenes

TABLE 7-12

Representative Compounds for
Tentatively Identified Compound (TIC) Groups
American Chemical Service RI/FS

Griffith, Indiana

REPRESENTATIVE HEAST
COMPQUND PAGE # COMMENTS
Cumene(3) A-25 Cumene (isopropylbenzene) is

Methyl styrene(3) A-61

Ethyl toluene(4)(2) A-82

Ethyl benzene(2) A-41

Cumene(3) A-25

" #6 Methylethenyl benzenes Methyl styrene(l) A-61

Naphthalene(2) A-63

Trimethylbenzene(4)(2) A-88

#9 Dimethylethyl benzenes Ethyl benzene(2) A-41

#10 Tetramethyl benzenes Trimethylbenzene(4)(2) A-88

#11 Oxygenated benzenes

Benzaldehyde(3) A-10

similar in structure to compounds
in this group.

Methyl styrene (1l-ethenyl-2-
methylbenzene) is similar in
structure to these compounds, the
reference dose is based on an
industrial mixture.

Insufficient data in HEAST or IRIS.
Toxicity addressed by Toluene, a
represented TCL.

Ethyl benzene, a represented TCL,
is similar to these TICs.

Cumene (isopropyl benzene) is
similar in structure to these
compounds.

Methyl styrene (l-ethenyl-2-
methylbenzene) has a RDF and is
represented in this group.

Naphthalene is similar in structure
to this group and is a represented
TCL.

Insufficient data in HEAST or IRIS
for trimethyl benzenes. Toxicity
addressed by Toluene, a represented
TCL.

Ethyl benzene or toluene, both
represented TCLs, are similar in
structure to this group.

See #8 above.
Benzaldehyde is similar in

structure to this group of
compound.




TIC GROYP

#12 Halogenated benzenes

#13 Nitro benzenes

"SIMPLE" HYDROCARBONS

#1 Cyclic alkanes

#2 Cyclic alkenes

#3 Halogenated alkanes

#4 Straight chain alkanes

#5 Branched alkanes

#6 Branched alkenes
and alkynes

#7 Ethers

#8 Straight chain alkenes
and alkynes

TABLE 7-12
(Continued

REPRESENTATIVE

COMPOUND

o-Chlorotoluene(3) (4)

Nitrobenzene(3)

Methylcyclohexane(4)

Vinyl cyclohexane(4)

1,1,1-Trichloroethane(1)

n-Hexane (1) (4)

See comments

See comments

Ethyl ether(l)

See comments

)

HEAST

Page 2 of 4

PAGE # COMMENTS

A-22

A-64

A-58

A-89

A-48

o-Chlorotoluene (2-chloro-1-
methylbenzene) is similar in
structure to these compounds, m-
and p-clorotoluene are represented
but have inadequate data (HEAST).

Nitrobenzene is similar in
structure to this group.

Methylcyclohexane is similar in
structure to this group.
Insufficient data in HEAST or IRIS.

4-Vinyl-1-cyclohexene is similar in
structure to this group.
Insufficient data in HEAST or IRIS.

This TIC group is similar to the
numerous halogenated alkanes
represented at the site under the
TCL.

n-Hexane is similar in structure to
this group. n-Heptane (page A-
46), and n-Pentane (page A-68) are
also similar in structure, however,
there is insufficient data in Heast
or IRIS.

Branched alkanes not in HEAST or
IRIS. This group represented by
n-hexane, see #4 above.

Branched alkenes not in HEAST or
IRIS. This group represented by
vinyl cyclohexene, see #2 above.

Ethyl ether is represented in this
group.

Straight chain alkenes not in HEAST
or IRIS. This group represented by
vinyl cyclohexene, see #2 above.



l #1 Methylated naphthalenes

TIC GROUP

POLYNUCLEAR AROMATICS

PHTHALATES

#1 Phthalic anhydride

PHENOLS

#1 Methylated phenols

KETONES

#1 Methylated ketones

#2 Simple ketones

#3 Cyclic ketones

ALCOHOLS
#1 Diols

#2 Simple alcohols
#3 Cyclic alcohols

#4 Oxygenated alcohols

TABLE 7-12

(Continued)

REPRESENTATIVE

COMPOUND

Naphthalene(1)

Phthalic anhydride(1)

Cresol(1)

Acetone(2)

2-Butanone(2)

Isophorone(2)

Ethylene glycol(3)

1-Butano1l(3)

Benzyl alcohol(2)

Ethyl glycol
monobuty1 ether(1)

HEAST
PAGE # COMMENTS

Page 3 of 4

A69

A-1

A-59

A-49

A-42

A-14

A-10

A-42

This group is similar to the TCL

PAHs which are represented at the
site.

Phthalic anhydride has a RFD in
HEAST and IRIS.

This group is similar to the TCL
methylated phenols, which are
represented at the site.

Acetone and 4-methyl-2-pentanone
are TCLs represented at the site
and are similar in structure to
this group.

2-Butanone (methyl ethyl ketone) is
a TCL represented at the site and
is similar in structure to this
group.

Isophorone is a TCL represented at
the site and is similar in
structure to this group.

Ethylene glycol is similar in
structure to this group.

1-Butanol is similar in structure
to this group and is represented at
the site.

Benzyl alcohol is a TCL represented
at the site and is similar in
structure to the cyclic alcohols.

Ethylene glycol monobutyl ether is
represented at the site and is
similar in structure to the
oxygenated alcohols (ethers).




Page 4 of 4

TABLE 7-12
(Continued)

TIC GROUP REPRESENTATIVE HEAST
' COMPOUND PAGE # COMMENTS

ACIDS

#1 Cyclic acids Benzoic acid(2) A-10 Benzoic acid is a TCL represented
at the site, which is similar in
structure to this group of
compounds .

#2 Non-cyclic acids Acrylic acid(3) A-3  Acrylic acid is a non-cyclic acid
similar in structure to this group.

AMINES

l #1 Amines Caprolactam(1) (4) A-15 Caprolactam is represented at the
- site and will be used to assess

l risk from this group. N-
Ethylaniline (n-ethyl-
benzeneamine), page A-33, and n,n-

l diethyl aniline (n,n-diethyl
benzeneamine), page A-41) are also
represented at the site, however,

l _ _ inadequate data is available for

both (HEAST).

PCBs

#1 PCBs TCL Aroclors(2) This group is similar to the TCL
' Aroclors, which are represented at
the site.

FURANS

#1 Furans Tetrahydrofuran(l) ECAO The Environmental Criteria and
Assessment Office (ECAQ) has
provided a Rfd for Tetrahydrofuran,
this compound will be used to
assess toxicity of this group.

Notes:

HEAST = Health Effects Assessment Summary Tables

IRIS = 'Integrated Risk Information System

(1) TIC has toxicity value.

(2) Group represented by TCL compound on-Site that has toxicity value.

(3) Value obtained from HEAST or IRIS having similar chemical structure.

(4) TIC group - insufficient toxicity data for risk assessment.

JDD/v1r/KJID/WAB
[sss5-401-51]
60251.17-MD



Table 7-13
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

--------------------- Soil -=-s--e-mmmmemooeccnienas ----------- Ambient Air -<----------ooen -- Groundwater --

Chemical of Potential Onsite Still Offsite Kapica Kapica Onsite offsite Onsite Offsite Upper Lower Surface
Concern Containment Bottoms Containment Pazmey Pazmey voc voc Dust Dust Aquifer Aquifer Water
Area Treatment Area Surface Sub- Sediment
Lagoon Surface

VOLATILES

Chloromethane
Vinyl chloride
Chloroethane X
Methylene chloride
Acetone

Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (cis)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
1,2-Dichloropropane
Trichloroethene
1,1,2-Trichloroethane
Benzene

4-Methyl -2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes (mixed)

>

> >

2 2 > XX X
>
>

>C > ¢ X X M 2 > M >
2 2 2 2 I 2 I 2 D M 2
> > >

> > > x
> >
> > > > < < 2
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2 2 > XX X » x> >

2 2 2 X > > X > x >
>

> > > XX > > > X >

b g 4
2 > > X X

SEMIVOLATILES

Phenol X
bis(2-Chloroethyl) ether
2-Chtorophenol
1,3-Dichlorobenzene
1,6-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)ethe X
4-Methylphenol

> >
>

> >
> >

> >
2O B K M D M
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Table 7-13
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

--------------------- SOil ~------omemmemeeeeeoa o <---------- Ambient Air ---------------- -- Groundwater --

Chemical of Potential Onsite still Offsite Kapica Kapica Onsite offsite Onsite offsite Upper Lower Surface
Concern Containment Bottoms Containment Pazmey Pazmey voc voC Dust Dust Aquifer Aquifer Water
Area Treatment Area Surface Sub- Sediment
Lagoon Surface

Isophorone
2,4-Dimethylphenol
Benzoic Acid
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene -
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
Acenaphthene
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
Fluorene
N-nitrosodiphenylamine
4-Bromophenyl -phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)anthracene(c)
Chrysene(c)
bis(2-ethylhexyl)phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene(c)
Benzo(k)fluoranthene(c)
Benzo(a)pyrene(c)
Ideno(1,2,3-cd)pyrene(c)
Dibenz(a,h)anthracene(c)
Benzo(g,h,i)perylene
Total-Carcinogenic PAHs X X

> >x > x
> R P

b
>

2C 2 2 2 2 3 DC I M M D XK XK X
>
>

> X b4 x> b4 >
> ¢ >
XXX X X
3 > D >C D D
> > > >

> > > X e & 3 3 8 3 3 3 8 5 8 8 5 8 5 58 5 5P B4
> > >
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Table 7-13
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

--------------------- Soil -------momeieioienoo- ----------- Ambient AipF ----------co-n-- -- Groundwater --

Chemical of Potential Onsite still Offsite Kapica Kapica Onsite Offsite Onsite Offsite Upper Lower . Surface
Concern Containment Bottoms Containment Pazmey Pazmey . voc voc Dust Dust Aquifer Aquifer Water
Area Treatment Area Surface Sub- Sediment
Lagoon surface

PESTICIDE/PCB

alpha-BHC
beta-BHC
gamma-BHC (Lindane) X
Aldrin

Heptachlor epoxide

Endosul fan | X X
4,4'-DDE

4,47-DDD

4,47-DDT X
Endrin ketone

Total - PC8s X

> > > X > x > >

> > >

METALS

>

Aluminum X X
Antimony X X X X X
Arsenic

Barium X
Beryllium

Cadmium (water)
Cadmium (food/soil)
Calcium

Chromium VI

Cobalt

Copper

Iron

Lead

Magnesium X
Manganese

Mercury X
Nickel

Potassium

Selenium X
Silver

Sodium

Thallium

Vanadium

2inc X
Cyanide X X

> >

b 4
> 2 > > X X x
> >x € 3¢ X 2 > > 2 2 D X >
> > > > > > >
>x >
> R P P 8 & & & & 4 b3
2K 2 X 2K 2 O XX X X X >
x> > X > > >
b - 4 > > X > >

o - - 4

x x
2C > > > X 2C 3 3 2 > 2 2 2
x
> > >

> >
>x >
>
>x > x
> > X




Chemical of Potential
Concern

TIC Groupings

Propyl Benzenes
Propenyl Benzenes

Ethyl Methyl Benzenes
Diethyl Benzenes

Methyl Propyl Benzenes
Methyl Ethenyl Benzenes
Methyl Phenyl Benzenes
Trimethyl Benzenes
Dimethyl ethyl benzenes
Tetramethyl Benzenes
Oxygenated Benzenes
Halogenated Benzenes
Nitrogenated Benzenes
Cyclic alkanes

Cyclic Alkenes
Halogenated Alkanes

- n-chain Alkanes

Branched Alkanes
Branched Alkenes/Alkynes
Ethers

Methylated Naphthalenes
Phthalates

Methylated Phenols
Methylated Ketones
Simple Ketones

Cyclic Ketones

Diols

Simple Alcohols

Cyclic Alcohols
Oxygenated Alcohols
Cyclic Acids

Non-Cyclic Acids

Amines

PC8s

Furans

Table 7-13

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

American Chemical Services NPL Site
Remedial Investigation

Griffith, Indiana
--------------------- SOil =----scmmemreciecce o “-m---ece-s Ambient Aif -------c---e---- -- Groundwater --
Onsite still Offsite Kapica Kapica Onsite Offsite Onsite offsite Upper Lower Surface
Containment Bottoms Containment Pazmey Pazmey voc voc -Dust Dust Aquifer Aquifer Water
Area Treatment Area Surface Sub- Sediment
Lagoon Surface
X X X X X X X X X X
X X X X X X X X
X X X X X X X X X X
X X X X X X
X X X X X X X
X X X X X
X X X X
X X X X X X X X X X
X X X X X X X X X X
X X X X X X X X X
X X X X X X
X
X X X X
X X X X X X X X X X
X X X X X X
X X X X X X X
X X X X X X X X X X
X X X X X X X X X X X
X X X X X X
X X X X X X
X X X X X X
X X X X X
X X X X X X X X
X X X X X X X X X X X
X X X X X X
X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X X X
X X X X X X X
X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X
X X X X
X X X X X X X X




Table 7-13
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

Notes:

1. X" indicates Chemicals of Potential Concern for each area and medium, based on the criteria
of being positively detected at least once, at a concentration greater than background levels
and blank sample levels.

2. (c) indicates a carcinogenic PAH.
JAK/ jah/KJD

1/18/91
[acs.2020.BRAICPC- SUMMARY . W20



Table 7-14

SUMMARY OF PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF POTENTIAL CONCERN

American Chemical Services NPL Site

Remedial Investigation

Griffith, Indiana

MW Solubility Koc VP
COMPOUND (g/mole) (mg/L) (ml/9) (mm Hg)
Chloromethane 5.00e+01 6.50e+03 3.50e+01 4.31e+03
vinyl Chloride 6.30e+01 2.67e+03 5.70e+01 2.66e+03
Chloroethane 5.10e+01 1.00e+06 2.20e+00 3.80e+03
Methylene Chloride 8.50e+01 2.00e+04 8.80e+00 3.62e+02
Acetone 5.80e+01 1.00e+06 2.20e+00 2.70e+02
Carbon disulfide 7.60e+01 2.94e+03 5.40e+01 3.60e+02
1,1-Dichloroethene 9.70e+01 2.25e+03 6.50e+01 6.00e+02
1,1-Dichloroethane 9.90e+01 5.50e+03 3.00e+01 1.82e+02
1,2-Dichloroethane 9.90e+01 8.52e+03 1.40e+01 6.40e+01
Total 1,2-Dichloroethene 9.70e+01 3.50e+03 4.90e+01 2.08e+02
Chloroform 1.19e+02 8.20e+03 3.10e+01 1.51e+02
2-Butanone 7.20e+01 2.68e+05 4.50e+00 7.75e+01
1,1,1-Trichloroethane 1.33e+02 1.50e+03 1.52e+02 1.23e+02
Carbon Tetrachloride 1.54e+02 7.57e+02 1.10e+02 9.00e+01
1,2-Dichloropropane 1.13e+02 2.70e+03 5.10e+01 4.20e+01
Trichloroethene 1.31e+02 1.10e+03 1.26e+02 5.79e+01
1,1,2-Trichloroethane 1.33e+02 4.50e+03 5.60e+01 3.00e+01
Benzene 7.80e+01 1.75e+03 8.30e+01 9.52e+01
4-Methyl-2-Pentanone 1.00e+02 1.70e+04 2.05e+01 6.00e+00
2-Hexanone 1.00e+02 3.50e+04 3.90e+00 2.00e+00
Tetrachloroethene 1.66e+02 1.50e+02 3.64e+02 1.78e+01
1,1,2,2-Tetrachloroethane 1.68e+02 2.90e+03 1.18e+02 5.00e+00
Toluene 9.20e+01 5.35e+02 3.00e+02 2.81e+01
Chlorobenzene 1.13e+02 4 .66e+02 3.30e+02 1.17e+01
Ethylbenzene 1.06e+02 1.52e+02 1.10e+03 7.00e+00
Styrene 1.04e+02 3.00e+02 1.89e+02 5.00e+00
Total Xylenes 1.06e+02 4.66e+02 3.30e+02 1.00e+01
Phenol 9.40e+01 9.30e+04 1.42e+01 3.41e-01
bis(2-Chloroethyl)ether 1.43e+02 1.02e+04 1.39e+01 7.10e-01
2-Chlorophenol 1.29e+02 2.85e+04 1.55e+01 5.90e-02
1,3-Dichlorobenzene 1.47e+02 1.23e+02 1.70e+03 2.28e+00
1,4-Dichlorobenzene 1.47e+02 7.90e+01 1.70e+03 1.18e+00
Benzyl alcohol 1.08e+02 4.00e+04 1.28e+01 9.52e+01
1,2-Dichlorobenzene 1.47e+02 1.00e+02 1.70e+03 1.00e+00
2-Methylphenol 1.08e+02 3.00e+04 5.00e+02 2.40e-01
bis(2-Chloroisopropyl)ether 1.71e+02 1.70e+03 6.10e+01 8.50e-01
4-Methylphenol 1.08e+02 3.00e+04 5.00e+02 1.10e-01
Isophorone 1.38e+02 1.20e+04 2.49e+01 3.80e-01
2,4-Dimethylphenol 1.22e+02 4.60e+03 4.20e+01 5.90e-02
8enzoic acid 1.22e+02 2.90e+03 5.44e+01 9.52e+01
2,4-Dichlorophenol 1.63e+02 4,60e+03 3.80e+02 5.90e-02
1,2,4-Trichlorobenzene 1.81e+02 3.00e+01 9.20e+03 2.90e-01
Naphthalene 1.28e+02 3.20e+01 6.49e+02 2.60e-04
Hexachlorobutadiene 2.61e+02 1.50e-01 2.90e+04 2.00e+00
4-Chloro-3-methylphenol 1.463e+02 3.85e+03 4.70e+01 5.90e-02
2-Methylnaphthalene 1.42e+02 2.70e+01 7.12e+02 5.90e-02
2,4,6-Trichlorophenol 1.97e+02 8.00e+02 2.00e+03 1.20e-02
2,4,5-Trichlorophenol 1.97e+02 1.19e+03 8.90e+01 1.00e+00
2-Chloronaphthalene 1.63e+02 2.70e+01 7.12e+02 5.90e-02
Dimethylphthalate 1.94e+02 5.00e+03 4,03e+01 1.00e-02
Acenaphthylene q252e+02 3.93e+00 2.50e+03 2.90e-02
2,6-Dinitrotoluene 1)82e+02 1.32e+03 9.20e+01 1.80e-02
Acenaphthene 1/54e+02 3.42e+00 4.60e+03 1.55e-03
4-Nitrophenol 1.39e+02 1.60e+04 2.12e+01 5.90e-02
Dibenzofuran 1.70e+02 2.10e+01 8.20e+02 2.00e-02
2,4-Dinitrotoluene 1.82e+02 2.40e+02 4.50e+01 5.10e-03
Diethylphthalate 2.22e+02 8.96e+02 1.42e+02 3.50e-03
Fluorene 1.16e+02 1.69e+00 7.30e+03 7.10e-04
N-Nitrosodiphenylamine 1.98e+02 5.80e-01 4.70e+02 3.80e-05
4-Bromophenyl -phenylether 2.49e+02 2.10e+01 8.20e+02 2.00e-02
Hexachlorobenzene 2.85e+02 6.00e-03 3.90e+03 1.09e-05
Pentachlorophenol 2.66e+02 1.40e+01 5.30e+04 1.10e-04
Phenanthrene 1.78e+02 1.00e+00 1.40e+04 6.80e-04
Anthracene 1.78e+02 4.50e-02 1.40e+04 1.95e-04
Di-n-butylphthalate 2.78e+02 1.30e+01 1.70e+05 1.00e-05
Fluoranthene 2.02e+02 2.06e-01 3._80e+04 5.00e-06
Pyrene 2.02e+02 1.32e-01 3.80e+04 2.50e-06
Butylbenzylphthalate 3.12e+02 2.90e+00 2.43e+03 8.60e+06

«a o
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Table 7-14

SUMMARY OF PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF POTENTIAL CONCERN

American Chemical Services NPL Site

Remedial Investigation

Griffith, Indiana

MW Solubility Koc vP
COMPOUND (g/mole) (mg/L) (mt/g) (mm Kg)
Benzo(a)anthracene 2.28e+02 5.70e-03 1.38e+06 2.20e-08
Chrysene 2.28e+02 1.80e-03 2.00e+05 6.30e-09
bis(2-Ethylhexyl)phthalate 3.91e+02 2.85e-01 6.92e+02 8.60e+06 a
Di-n-octylphthalate 3.91e+02 2.85e-01 6.92e+02 8.60e+06 a
Benzo(b)fluoranthene 2.52e+02 1.40e-02 5.50e+05 5.00e-07
Benzo(k)fluoranthene 2.52e+02 4.30e-03 5.50e+05 5.10e-07
Benzo(a)pyrene 2.52e+02 1.20e-03 5.50e+06 5.60e-09
Indeno(1,2,3-cd)pyrene 2.76e+02 5.30e-04 1.60e+06 1.00e-10
Dibenz(a,h)anthracene 2.78e+02 5.00e-04 3.30e+06 1.00e-10
Benzo(g,h, i)perylene 2.76e+02 7.00e-04 1.60e+06 1.03e-10
Alpha-BRC 2.91e+02 1.63e+00 3.80e+03 2.50e-05
Beta-BHC 2.91e+02 2.40e-01 3.80e+03 2.80e-07
Gamma-BHC (Lindane) 2.91e+02 7.80e+00 1.08e+03 1.60e+04
Aldrin 3.65e+02 1.80e+01 9.60e+04 6.00e-06
Heptachlor Epoxide 3.89e+02 3.50e-01 2.20e+02 3.00e-04
4,4-D0T . 3.55e+02 5.00e-03 2.43e+05 5.50e-06
4,4-DDE 3.18e+02 4.00e-02 4 .40e+06 6.50e-06
4,4-DDD 3.20e+02 1.00e-01 7.70e+05 1.8%9e-06
Endosul fan 1 4.07e+02 5.00e-03 2.43e+06 5.50e-06 e
Endrin Ketone 3.81e+02 1.95e-01 1.70e+03 1.78e-07 f
AROCLOR-1242 3.28e+02 3.10e-02 5.30e+05 7.70e-05
AROCLOR-1248 3.28e+02 3.10e-02 5.30e+05 7.70e-05
AROCLOR-1254 3.28e+02 3.10e-02 5.30e+05 7.70e-05
AROCLOR- 1260 3.28e+02 3.10e-02 5.30e+05 7.70e-05
TIC GROUP REPRESENTATIVE COMPOUND
Propyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+00
Propenyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+00
Ethyl Methyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+00
Diethyl Benzenes Ethyl benzene 1.06e+02 1.52e+02 1.10e+03 7.00e+00
Methyl Propyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+00
Methyl Ethenyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+00
Methyl Phenyl Benzenes Naphthalene 1.28e+02 3.20e+01 6.49e+02 2.60e-04
Trimethyl Benzenes Trimethylbenzene 1.20e+02 2.00e+01 8.40e+02 1.00e+02
Dimethyl ethyl benzenes Ethyl benzene 1.06e+02 1.52e+02 1.10e+03 7.00e+00
Tetramethyl Benzenes Trimethylbenzene 1.20e+02 2.00e+01 8.40e+02 1.00e+02
Oxygenated Benzenes Benzaldehyde 1.06e+02 2.86e+03 5.50e+01 1.00e+02
Halogenated Benzenes o-Chlorotoluene 1.27e+02 2.00e+00 3.00e+03 2.70e+00
Nitrogenated Benzenes Nitrobenzene 1.23e+02 1.90e+03 6.90e+01 1.50e-01
Unknown Benzenes - - - - -
TCL Benzenes - - - - -
Cyclic alkanes Methylcyclohexane 9.80e+01 1.40e+01 1.02e+03 1.44e+02
Cyclic Alkenes Methylcyclohexane 9.80e+01 1.40e+01 1.02e+03 1.44e+02
Halogenated Alkanes 1,1,1-Trichloroethane 1.33e+02 1.50e+03 1.52e+02 1.23e+02
n-chain Alkanes n-Hexane 8.60e+01 1.30e+01 1.06e+03 1.20e+02
Branched Alkanes n-Hexane 8.60e+01 1.30e+01 1.06e+03 1.20e+02
Branched Alkenes/Alkynes n-Hexane 8.60e+01 1.30e+01 1.06e+03 1.20e+02
Ethers Ethyl ether 7.40e+01 6.90e+04 9.50e+00 4.42e+02
Unclassified Hydrocarbons - - - - -
Methylated Naphthalenes TCL PAHs 1.08e+02 3.00e+04 5.00e+02 2.40e-01
Unclassified PNAs - - - - -
Phthalates Phthalic anhydride 1.48e+02 =~ 6.17e+03 3.60e+01 2.00e-04
Methylated Phenols Methyl phenols 1.08e+02 3.00e+04 5.00e+02 2.40e-01
Unclassified Phenols - - - - -
Methylated Ketones Acetone 5.80e+01 1.00e+06 2.20e+00 2.70e+02
Simple Ketones 2-Butanone 7.20e+01 2.68e+05 4.50e+00 7.75e+01
Cyclic Ketones Isophorone 1.38e+02 1.20e+04 2.49e+01 3.80e-01
Unclassified Ketones - - - - -
Diols Ethylene glycol 6.20e+01 1.00e+06 2.20e+00 5.00e-02
Simple Alcohols 1-Butanol 7.40e+01 9.10e+01 3.65e+02 4.40e+00
Cyclic Alcohols Benzyl alcohol 1.08e+02 4.00e+04 1.30e+01 1.00e+00
Oxygenated Alcohols Ethyl glycol monobutyt ethe 1.18e+02 5.00e+04 1.10e+01 6.00e-01
Unctassified Alcohols - - - - -
Cyclic Acids Benzoic acid 1.22e+02 = 2.90e+03 5.40e+01 9.50e+01 ¢
Non-Cyclic Acids

Unclassified Acids

Acrylic acid

7.20e+01

1.00e+06

2.20e+00

3.20e+00



Table 7-14
SUMMARY OF PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF POTENTIAL CONCERN
American Chemical Services NPL Site

Remedial Investigation
Griffith, Indiana

Amines

PCBs

Furans
Unclassified

JAH/ jah/BJC
[acs.20201chem-data.u20

MW Solubility Koc vP
COMPOUND (g/mote) (mg/L) (ml/g) (mm Hg)
Caprolactam 1.13e+02 1.00e+06 2.20e+00 1.00e-03
TCL Aroclors 3.28e+02 3.10e-02 5.30e+05 7.70e-05
Tetrahydrofuran 7.20e+01 1.00e+06 2.20e+00 1.31e+02

Huuauuunuauo

FOOTNOTES

value unavailable, estimated using butylbenzylphthalate
value unavailable, estimated using 2,4-dichlorophenol
value unavailable, estimated using benzene

value unavailable, estimated using 2-naphthylamine
value unavailable, estimated using DDT

value unavailable, estimated using dieldrin

value unavailable, estimated using diphenylamine

value unavailable, estimated using diphenyl ether

TAOQw0Q0O0UD

Definitions of chemical properties:

Water Solubility is the maximum concentration of a chemical that

dissolves in pure water at a specific temperature and pH. Values are
given for a neutral pH and a temperature range of 20 degrees C.

The rate at which a chemical is leached from a waste by infiltrating
precipitation is a function of its solubility in water. The more

soluble compounds are expected to be leached much more readily and

rapidly than less soluble chemicals. The water solubilities

presented in the literature indicate that, in general, the volatile organic
chemicals are more water soluble than the many semivolatile

organic compounds (e.g., PAHs, PCBs).

Vapor pressure (VP) provides an indication of the rate at which a
chemical in its pure state volatilizes. Values are given for a temperature
range of 20 to 30 degrees C. VP is of primary significance where
environmental interfaces such as surface soil/air and surface water/air
occur. Volatilization is not as important when evaluating groundwater and
subsurface soils. Chemicals with higher vapor pressures are expected

to enter the atmosphere more readily than chemicals with

lower vapor pressures. Vapor pressures for monocyclic aromatic (toluene)
and chlorinated aliphatics (TCE) are generally many times higher

than vapor pressure for phthalate esters (bis(2-ethylhexyl)phthalate),
polynuctear aromatic hydrocarbons (PAHs), and pesticides.

Organic Carbon Partition Coefficient (Koc) is a measure of the
tendency for organics to be adsorbed by soil and sediment and is expressed
o mg chemical adsorbed/kg organic carbon
mg chemical dissolved/liter of solution
The Koc is chemical specific and is largely independent of soil
properties. In general, the Koc is inversely related to its environmental mobility
Values were obtained from the following sources:
U.S. EPA Superfund Public Health Evaluation Manual (SPHEM), 1986

Verschueren, K. Handbook of Environmental Data on Organic
Chemicals. Van Nostrand Reinhold Co., New York, 1983.

Weast, R.C. (ed) Handbook of Chemistry and Physics 54th Edition.
CRC Press, Cleveland, 1973.

'
.
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TABLE 7-15 ’ Page 1 of 4

Exposure Pathway Analysis
American Chemical Services RI/FS
Griffith, Indiana

Exposure Route, Medium Pathway Selected _ .
Potentially Exposed Population and Exposure Point for Evaluation? Reason for Selection or Exclusion

0ff-Site residents adjacent to Ingestion of groundwater from the No Surveys performed at homes adjacent to the
Site. upper aquifer, Site indicate those with wells in the shallow
o aquifer do not use them for drinking water;
the municipal system is used.

0ff-Site residents adjacent to Dermal contact and incidental Yes Some homes adjacent to the Site maintain
Site. : ingestion of groundwater from the wells in the upper aquifer and use the water
upper aquifer. for lawn care and gardening. If contaminated

groundwater were to migrate to the off-Site
wells, exposure may be ﬁossible for garden
produce and subsequent human consumption. In
addition, children may play in the water
e.g., in swimming pools) and become exposed
ermally or through incidental ingestion.
However, no testing was performed for these
wells because they are not used for drinking
water and because if contamination were
found, it would be difficult to determine the
source, in a region where there exists many
industries. Also, the flow of groundwater in
the upper aquifer is diverted towards the
excavation near the active landfill and by
the wetlands which surround the Site, both
serving to control off-Site migration of
contaminants. Nonetheless, if contaminants
in the shallow aguifer migrate to off-Site
locations, residents adjacent to the Site may
occasionally be exposed, therefore, this
pathway was included in the risk assessment.



TABLE 7-15 (Continued) Page 2 of 4
Exposure Route, Medium Pathway Selected ] )
Potentially Exposed Population and Exposure Point for Evaluation? Reason for Selection or Exclusion
0ff-Site residents adjacent to Ingestion and/or other potential Yes Eight private wells Tocated in the deep
“Site. exposures to groundwater from the aquifer were analyzed during the RI and had
Tower agquifer. no detectable levels of contamination. The

ACS and landfill facilities both maintain

| wells in the lower aquifer; the landfill

| facility uses their well for drinking water,

1 ' the use of the well at ACS is for industrial

i purposes as well as drinking water. There is

| retardation of contaminant migration
vertically due to the confining layer. The
potential for exposure to the groundwater in
the lower aquifer is considered to be low.
Nonetheless, contaminants detected in the
lower aquifer were assumed to migrate to off-
Site locations where exposure may occur.

0ff-Site residents adjacent to Inhalation of volatiles emissions Yes The amount of VOCs eminating from the
Site. released from subsurface contaminated soils is expected to be low
contaminants. compared to that from the ACS facility and

from the air in this region of heavy
industry. No samples were taken in the field
because of the difficulty in distinguishing
air poliutant sources and anthropogenic
background. It should be recognized that
volatiles released from the Site may pose an
exposure to off-Site residents. Predicting
the amount of exposure quantitatively would
be difficult given the current conditions.
Nonetheless, an emission and dispersion model
was used to estimate potential releases to
air from subsurface contamination.

0ff-Site residents adjacent to Inhalation of fugitive dusts Yes There exist unvegetated areas of surface soil
Site. emanating from surface contamination at Kapica/Pazmey. These soils
contamination at Kapica/Pazmey. may be disturbed via wind erosion and

disperse contaminated particulates to off-
Site locations. The greatest impact is
1ikely to be on-Site. A particulate erosion
and dispersion model has been used to
estimate exposure from this pathway.

0ff-Site residents adjacent to Ingestion of garden vegetables No This pathway was not considered to present
Site. and fruits. substantial risk.
0ff-Site residents adjacent to Fishing, hunting and trapping; No The wetlands do not support fish populations.
Site. terrestrial and aquatic species Hunting and trapping are considered low

for consumption. potential exposure pathways because of smaill

user groups.

Adolescents playing (trespassing) Inhalation of volatiles released Yes Similar to off-Site residents, estimating
on-Site. from the Site. exposure via this pathway under current

conditions utilized an emissions and
dispersion model.



Potentially Exposed Population

Adolescents playing (trespassing)
on-Site.

Adolescents playing (trespassing)
on-Site.

Adolescents playing (trespassing)
on-Site.

‘ On-Site workers at the ACS
[ facility.

i On-Site workers at the ACS
‘ facility.

On-Site workers at the ACS
facility.

TABLE 7-15 (Continued)

Exposure Route, Medium
and Exposure Point

Inhalation of fugitive dusts at
Kapica/Pazmey.

Incidental ingestion of, and
dermal contact with, contaminated
soils on-Site.

Incidental ingestion of, and
dermal contact with, contaminants
detected in wetland surface water
and sediments and in drainage
ditches.

Direct contact with soils,
sediments and lagoon waters.

Inhalation of airborne
contaminants emanating from the
Site.

Ingestion and/or other potential
exposures to groundwater from the
lower aquifer.

Fugitive Dusts - Yes

No

Pathway Selected
for Evaluation?

Yes

Yes

Yes

No

Volatiles - Yes

Page 3 of 4

Reason for Selection or Exclusion

Wind erosion may contribute to the total
exposure for a trespasser coming on-Site at
Kapica/Pazmey.

Surface contamination is evident at
Kapica/Pazmey. Children playing

(trespassing) on-Site at this location may be
exposed occasionally via the pathways
indicated. Other areas of the RI/FS Site
where contaminated soils exist are covered
with clean material and/or have extreme
access limitations (i.e., ACS).

This pathway is evaluated to assess the risks
associated with surface water and sediment.
Cog@amination has been detected in these
media.

Contaminated soils and sediments have been
covered by clean cover material and/or
building construction. The surface water in
the lagoon has been analyzed and indicates
low contamination. The lagoon is the only
surface water feature on tﬂe Site. 1In
addition, workers on-Site wear health and
safety protection, and must comply with OSHA
safety requirements.

Contaminated soils are covered by clean cover
material effectively minimizing the potential
for generation of contaminated fugitive dust.
Volatiles released from subsurface soils to
the ambient air may occur, however, exposure
to volatiles released from operatin

processes is likely more substantial.
Analysis of volati{es released from
subsurface soils has not been performed
because of the difficulty in ogtaining
meaningful estimates of exposure point
concentrations given the contributions of
pollutants to the air from the ACS facility
and anthropogenic background. Nonetheless,
emissions and dispersion models have been
used to estimate release of volatile
contaminants from subsurface materials to the
air.

ACS maintains 4 wells in the deep aquifer,
more than 300 ft below the ground surface, in
bedrock.



TABLE 7-15 Page 4 of 4

(continued)

Pathway Selected

Exposure Route, Medium
for Evaluation?

and Exposure Point Reason for Selection or Exclusion

Potentially Exposed Population

--------------------------------------------------- POTENTIAL FUTURE LAND USE CONDITIONS =-=---s==mmmmmmmcmmmmmemcmmcmmmmmmmmemecmco

Hypothetical resident living on- Ingestion of and dermal contact Yes Hypothetical.
Site. with groundwater from the upper
: aquifer. Inhalation of volatiles

released while showering.

Ingestion of and dermal contact Yes Hypothetical.

with groundwater from the lower

aquifer. Inhalation of volatiles

released while showering.

Dermal contact with and Yes Hypothetical - to address risks associated

incidental ingestion of unearthed with subsurface soils, it was assumed that

subsurface soils. contaminated subsurface soils are unearthed
and present direct exposure potential to
residents living on-Site.

Direct contact with and Yes Similar exposure as current use scenario.

incidental ingestion of

sediments.

Direct contact (dermal and Yes Similar exposure as current use scenario.

incidental ingestion) with

surface water.

Inhalation of volatiles released Yes 24-hour/day exposure to volatiles.

to air on-Site.

Inhalation of particulate No Assume vegetative cover in residential

KJD/vir/BJC
[ccf-400-91]
60251.17-MD

released from unearthed
subsurface soils.

setting minimizes this pathway; addressed
under current use scenario.



Tablte 7-16
SUMMARY OF CHEMICAL EXPOSURE POINT CONCENTRATIONS
American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

------------------------ Soil -----cmmeseooiccmianonnn. ----------- Ambient Air ----c---vcco---- -- Groundwater --

Chemical of Potential Onsite Still Offsite Kapica Kapica Onsite offsite Onsite Offsite Upper Lower Surface
Concern Containment Bottoms Containment Pazmey Pazmey voc voc Dust Dust - Aquifer Aquifer Water
Area Treatment Area surface All Sediment
Lagoon Depths

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) _ (mg/L) (mg/L) (mg/L)

VOLATILES
Chloromethane 6.80e-02
Bromomethane
Vinyl chloride 2.90e+00 6.78e-04 3.83e-05 7.20e-01
Chloroethane 1.60e+04 2.00e+00 7.06e-03 1.16e-02 4.17e+01  2.36e+00 2.00e+00 4.40e-01 3.00e-02
Methylene chloride 3.80e+02 2.10e+02 2.00e-01 7.17e-02 2.58e-02 5.21e-02 2.94e-03 6.70e-10 1.84e-10 3.80e-01
Acetone 3.51e+00 1.20e+01 1.71e+04 9.70e-01 8.70e+00 3.89e-01 2.20e-02 3.25e-09 8.92e-10 9.90e+01 3.80e-01
Carbon disulfide 3.00e-03 2.57e-06  1.45e-07
1,1-Dichloroethene 3.90e+02 7.90e-01 1.75e-02 9.88e-04
1,1-Dichloroethane 1.19e-02 2.20e+01 4.90e+02  1.50e-01 6.51e-03 3.68e-04 5.02e-10 1.38e-10 2.40e+00 2.00e-03
1,2-Dichloroethene (cis) 5.20e+00 3.20e+02 3.40e+01 7.60e+00 2.60e+01 5.60e-03 2.25e-02 1.27e-03 2.55e-08 6.99e-09 4.00e-01 3.00e-03
1,2-Dichloroethene (trans)
Chloroform 1.48e+00 2.10e+03 2.80e+03 1.00e-02 1.00e-02 5.93e-03 1.04e-01 5.89e-03 3.35e-11 9.19e-12
1,2-Dichloroethane 9.70e-01 4.00e+01  4.40e+02 1.70e-02 2.05e-03 1.16e-04
2-Butanone 2.01e-01 5.30e+02 9.90e+04 9.00e+01 8.86e-03 5.62e-01 3.18e-02 2.20e+02 1.40e-01
1,1,1-Trichloroethane 1.31e+03  2.10e+04 1.50e+05 9.00e-03 5.60e-01 3.00e-03 1.20e+00 6.81e-02 3.01e-11 8.27e-12
Carbon tetrachloride 3.60e+03 9.57e-02 5.4%e-03
Vinyl acetate
Bromodichloromethane
1,2-Dichloropropane 7.51e-01 2.20e+01 6.80e+01 1.90e-02 2.42e-02 2.74e-04 1.55e-05 6.36e-11  1.75e-11
cis-1,3-Dichloropropene :
Trichloroethene 1.22e+01 1.70e+03  1.90e+04 1.70e+02 2.50e+02 7.31e-02 4.14e-03 5.69e-07 1.56e-07 4.50e-02
Dibromochloromethane
1,1,2-Trichloroethane 3.67e-02 8.10e+00 4.00e+02 7.83e-04 4.43e-05
Benzene 3.61e+02 1.70e+02 1.50e+03  3.20e+00 2.30e+01 4.30e-01 1.74e-02 9.85e-04 1.07e-08 2.94e-09 1.00e+02 4.60e-01
trans-1,3-Dichloropropene
Bromoform .
4-Methyl -2-pentanone 5.23e-01 1.50e+03 6.10e+04  2.70e+02 2.70e+02 2.19e-02 1.24e-03 9.04e-07 2.48e-07 5.40e+01 3.00e-03 4.90e-02
2-Hexanone 4.70e+01 3.90e-01 5.61e-06 3.17e-07 1.80e+00
Tetrachloroethene 5.90e+03 1.60e+03 4.60e+04  7.90e+02 7.90e+02 4.97e-02 2.81e-03 2.65e-06 7.26e-07 2.00e-01
1,1,2,2-Tetrachioroethane 3.90e+00 8.93e-03 8.99e-06 5.08e-07
Toluene 7.93e+04  2.30e+04  1.30e+05  1.90e+04 1.90e+04 4.89e-02 1.03e+00 5.81e-02 6.36e-05 1.75e-05 2.30e+00 8.00e-03
Chlorobenzene 4.40e-02 2.00e-03 1.00e+03  6.20e+00 2.70e+01 6.89e-04 3.90e-05 2.08¢-08 5.70e-09 9.60e-02
Ethylbenzene 6.70e+03 8.40e+03 2.30e+04  4.30e+03 4.30e+03  1.31e-02 4.93e-02 2.79e-03 1.44e-05 3.95e-06 1.10e+00 5.40e-03
Styrene 6.20e+00 1.60e+02 3.10e+02 2.30e+01 2.60e+02 1.97e-03 1.12e-04 7.70e-08 2.11e-08
Xylenes (mixed) 2.50e+04 9.40e+03 1.00e+05 2.30e+04 2.30e+04 1.60e-02 3.77e-01 2.13e-02 7.70e-05 2.11e-05 3.00e+00 3.50e-02
Xylenes (m,o0)
Xylenes (p)
SEMIVOLATILES
Phenol . 4.32e-01 1.09e+02 5.12e+02 2.80e+01 1.43e+01  1.90e-01 1.78e-05 1.01e-06 9.38e-08 2.57e-08 2.40e-01 4.50e-02
bis(2-Chtoroethyl) ether 1.10e+02 2.00e+02 3.61e-01  2.05e-05 1.16e-06 2.50e-01 1.20e-02 7.70e-02

2-Chtorophenol 1.30e-01 1.98e-09 1.12e-10



Table 7-16
SUMMARY OF CHEMICAL EXPOSURE POINT CONCENTRATIONS
American Chemical Services NPL Site
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------------------------ Soil -------ecccmeeoomommeei e ----------- Ambient Air ---------------- == Groundwater --
Chemical of Potential Onsite still offsite Kapica Kapica Onsite offsite Onsite Offsite Upper Lower Surface
Concern Containment Bottoms Containment Pazmey Pazmey voc voc Dust Dust Aquifer Aquifer Water
Area Treatment Area Surface All Sediment
Lagoon Depths

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/L) (mg/L) (mg/L)

1,3-Dichlorobenzene 2.30e-01 3.85e-01 2.20e-07 1.25e-08 3.00e-03

1,4-Dichlorobenzene 5.63e-01 2.39e+00 5.52e+00 6.95e-07 3.93e-08 1.00e-02

Benzyl Alcohol 6.88e-01 3.40e+01 1.86e-046 1.05e-05

1,2-Dichlorobenzene 9.90e+00 7.00e+01 1.20e+02 5.90e-01 5.90e-01 1.72e-05 9.74e-07 1.98e-09 5.42e-10 3.30e-02

2-Methylphenol 1.58e+00 1.50e+01 6.78e+01 4.70e+00 4.70e+00 1.93e-06 1.09e-07 1.57e-08 4.32e-09 3.80e-02 5.00e-03

bis(2-Chloroisopropyl)ethe 5.77e-01 3.00e-01 2.90e-02

4-Methylphenol 2.51e+00 4.30e+01 2.10e+02 4.60e+00 4.60e+00 2.70e-01 1.33e-06 7.52e-08 1.54e-08 4.23e-09 2.20e+00 5.90e-01

N-Nitroso-di-n-dipropylami

Hexachloroethane

Nitrobenzene

ésophorone 2.60e+03 3.60e+03 9.70e+01 9.70e+01 2.24e-04 1.27e-05 3.25e-07 8.92e-08 3.50e-02 5.00e-03
-Nitrophenol .

2,4-Dimethylphenol 2.39e+00  1.42e+00 1.16e+02 4.90e+00 4.90e+00 3.62e-01 4.59e-07 2.60e-08 1.64e-08 4.50e-09 1.10e-01 1.08e-02

Benzoic Acid 4.90e-02 3.25¢+01 1.17e+04 7.00e-01  1.20e+00 6.31e-02 3.57e-03 1.90e+00 - 8.31e-02

bis(2-Chloroethoxy)methane

2,4-Dichlorophenol 2.25e-01  1.68e+00 2.00e-01 2.37e-08  1.34e-09

1,2,4-Trichlorobenzene 1.44e+00  3.44e+01 5.08e-07 2.87e-08

Naphthalene 9.00e+01  7.50e+02 2.40e+03  9.70e+01 9.70e+01 3.57e-01 4.41e-08 2.50e-09 3.25e-07 8.92e-08 7.10e-02

4-Chloroaniline

Hexachlorcbutadiene 4.00e+01  1.50e+02 1.71e-05 9.70e-07

4-Chloro-3-methylphenol 3.01e-01 4.50e-09 2.54e-10 5.00e-03 2.00e-03

2-Methylnaphthatene 5.50e+01 3.20e+02 9.90e+02 5.60e+01 5.60e+01 3.41e-01 4.64e-06 2.62e-07 1.88e-07 5.15e-08 2.70e-02

Hexachlorocyclopentadiene

2,4,6-Trichlorophenol 3.47e-01 9.39e-10 5.3%e-11

2,4,5-Trichtorophenol 2.13e-01  9.60e-02 1.70e-01 1.70e-01 2.52e-07 1.42e-08 5.69e-10 1.56e-10

2-Chloronaphthalene 5.45e-01 . 6.83e-09 3.86e-10

2-Nitroaniline

Dimethylphthalate 3.50e+00 3.20e+02 5.22e+02 1.40e+00 5.84e+00 6.60e-07 3.73e-08 4.69e-09 1.29e-09

Acenaphthylene 8.98e-01 3.30e+00 1.90e+00 1.98e-08 1.12e-09

2,6-Dinitrotoluene 7.49e-01 6.92e-10  3.9%e-11

3-Nitroaniline ]

Acenaphthene 2.06e+00 2.33e+00 1.80e+01 3.60e-01 7.10e-01 1.35e-09 7.65e-11 1.21e-09 3.31e-10

2,4-Dinitrophenol .

4-Nitrophenol 1.52e+00 3.11e+00 6.60e+01 4.22e-07 2.39e-08

Dibenzofuran 3.42e-01  4.16e+00  4.30e-01 6.40e-01 2.30e-01 1.54e-08 8.73e-10 1.44e-09 3.95e-10

2,4-Dinitrotoluene 8.40e-01 5.97e-09 3.37e-10

Diethylphthalate 4.70e-02 1.00e+02 2.80e+02 5.00e+00 5.00e+00 6.59e-08 3.72e-09 1.67e-08 4.60e-09 9.00e-03

4-Chlorophenyl-phenylether

Fluorene 2.32e+00 5.07e+00 3.10e+01 6.20e-01 7.60e-01  3.95e-01 9.88e-10 5.59e-11 2.08e-09 5.70e-10

4-Nitroaniline
4,6-pinitro-2-methyiphenol

N-nitrosodiphenylamine 1.30e+01 5.30e+01  4.30e+00 4.30e+00 2.09e-10  1.18e-11 1.44e-08  3.95e-09
4-Bromopheny( -phenylether 9.23e-01 3.38e-09 1.91e-10
Hexachlorobenzene 7.16e-01  1.92e+00 1.40e-01 1.55e-12  B8.74e-14

Pentachlorophenol _ 1.60e-01  6.40e+01  1.80e+02  1.50e+00 1.60e+01  2.30e-01 2.15e-09 1.22e-10 5.02e-09 1.38e-09 3.00e-03
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Table 7-16

SUMMARY OF CHEMICAL EXPOSURE POINT CONCENTRATIONS

American Chemical Services NPL Site
Remedial Investigation

Griffith, Indiana

------------------------ S0il =m-----eemocccocic oo -==-------- Ambient Air -=-=-----=--ccce- -- Groundwater --
Chemical of Potentiatl Onsite still Offsite Kapica Kapica Onsite Offsite Onsite Offsite Upper Lower Surface
Concern Containment Bottoms Containment Pazmey Pazmey voC voc Dust Dust Aquifer Aquifer Water
Area Treatment Area Surface AlL Sediment
Lagoon Depths A
(mg/kg) . (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/L) . (mg/L) (mg/L)
Phenanthrene 4.26e+00 1.00e+01  4.30e+01  4.30e+00 4.80e+00 3.77e-01 3.72e-09 2.10e-10 1.44e-08 3.95e-09
Anthracene 9.40e-02 9.53e-01 6.87e-01 6.60e-01 6.94e-01  1.00e-01 1.98e-10 1.12e-11 2.21e-09 6.07e-10
Di-n-butylphthalate 1.16e+01  6.90e+02 3.40e+03  9.40e+01 9.40e+01 1.70e-01 1.22e-09 6.91e-11 3.15e-07 8.64e-08 2.00e-03
fluoranthene 7.93e-01  6.10e-01  1.68e+01  3.40e+00 6.00e+00 5.24e-01 3.20e-11 1.81e-12 1.14e-08 3.13e-09
Pyrene 9.34e-01 1.70e+00 2.20e+01 2.30e+00 4.20e+00 5.00e-01 1.12e-11 6.33e-13 7.70e-09 2.11e-09
Butylbenzyiphthalate 2.27e+00 9.60e+02 1.60e+03 5.10e+01 5.10e+01 1.70e-01 1.25e+03 7.09e+01 1.71e-07 4.6%9e-08
3,37-Dichlorobenzidine
Benzo(a)anthracene(c) 1.70e-01 3.21e-01 1.60e+01 2.40e+00 2.40e+00 4.57e-01 5.77e-14 3.26e-15 B8.04e-09 2.21e-09
Chrysene(c) 8.40e-02 2.96e-01 1.75e+01  1.30e+00 1.50e+00 4.29e-01 9.44e-15 5.34e-16 4.35e-09 1.20e-09
bis(2-ethylhexyl)phthalate 1.40e+02 2.60e+03 1.40e+04  5.40e+02 5.40e+02 5.07e+00 4.02e+03 2.27e+02 1.81e-06 4.96e-07 5.00e-02
Di-n-octyl Phthalate 1.95e+01  1.40e+02 3.80e+01 3.80e+01 2.83e+02 1.60e+01 1.27e-07 3.49e-08
Benzo(b)fluoranthene(c) 3.20e-01  1.50e+01  3.90e+00 3.90e+00 6.24e-01 2.02e-12 1.14e-13 1.31e-08 3.59e-09
Benzo(k)fluoranthene(c) 3.20e-01 1.50e+01 3.90e+00 3.90e+00 6.36e-01 2.06e-12 1.17e-13 1.31e-08 3.59e-09
Benzo(a)pyrene(c) ’ 2.15e-01 2.24e+00 1.40e+00 1.40e+00 4.18e-01 8.13e-15 4.60e-16 4.69e-09 1.29e-09
Ideno(1,2,3-cd)pyrene(c) 8.17e-01  8.20e-01 8.20e-01 3.24e-01 8.11e-17 4.58e-18 2.75e-09 7.54e-10
Dibenz(a,h)anthracene(c) 1.90e-01 2.70e-01 2.70e-01 2.00e-01 2.66e-17 1.50e-18 9.04e-10 2.48e-10
Benzo(g,h, i)perylene 6.23e-01  1.10e+00 1.10e+00 3.59e-01 1.12e¢-16 6.33e-18 3.68e-09 1.01e-09
Total-Carcinogenic PAHs 2.54e-01 1.47e+00 6.68e+01  1.40e+01 1.42e+01 3.09e+00 4.16e-12 2.35e-13 4.69e-08 1.29e-08
PESTICIDE/PCB
alpha-BHC 1.83e-01 2.68e-13  1.52e-14
beta-BHC 5.21e-01 8.57e-15 4.85e-16
delta-BHC
gamma-BHC (Lindane) 1.10e+00 4.67e-03 2.64e-04
Heptachlor
Aldrin 8.98e-01 8.80e-02 2.28e-02 5.56e-13  3.15e-14 2.95e-10 8.0%e-11
Heptachlor epoxide ~ 6.35e-03 2.66e-02 6.94e-14 3.92e-15
gpd?zu!fan I 5.95e-03  1.20e+00 4,20e-02 2.04e-02 1.09e-12  6.15e-16 1.41e-10 3.86e-11
ieldrin -
4,4'-DDE 4.50e-01 1.05e-13 5.95e-15
Endrin
Endosulfan I1I
4,4'-DDD 1.35e+00 1.50e-01 1.08e-01 2.79e-13  1.58e-14 5.02e-10 1.38e-10
Endosul fan sulfate
4,47-00DT 1.59e-02 2.80e+01 8.91e-01 2.42e-11  1.37e-12
Methoxychlor
Endrin ketone 2.60e-01 7.36e-15  4.16e-16
alpha-Chlordane
gamma-Chlordane
Toxaphene : .
Total - PCBs 8.80e+00 1.58e+02 4.51e+02 3.29e+02 9.35e+01 4.11e+00 3.15e-08 1.78e-09 1.10e-06 3.02e-07 2.96e-02 8.40e-04
METALS (mg/kg) (mg/kg) (mg/kg)

(mg/kg)

(mg/L)
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American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

------------------------ Soil --------c-oecicciciceoae o ----------- Ambient Air ---------------- -- Groundwater --
Chemical of Potential Onsite still offsite Kapica Kapica : Onsite offsite onsite Offsite Upper Lower Surface
Concern Containment Bottoms Containment Pazmey Pazmey voc voc Dust Dust Aquifer Aquifer Water
Area Treatment Area Surface ALl Sediment
Lagoon Depths
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/L) (mg/L) (mg/L)
Aluminpum 1.32e+04 1.04e+04 4.42e-08 1.21e-08 2.80e-01 9.60e-01
Antimony 4,66e+01 1.52e+02  8.48e+01 8.48e+01 2.84e-10  7.80e-11
Arsenic 4,32e-02 0.0086 4.50e-02
Barium 7.18e+01 8.85e+02 4.90e+02 5.73e+03 5.73e+03 7.12e-02 1.92e-08 5.27e-09 1.84e+00 0.31 3.22e-01
Beryliium 2.50e-04 2.69e-04
Cadmium (water) 3.10e-03 7.20e-04
Cadmium (food/soil) 1.18e+02 1.70e+03  1.74e+02 1.74e+02 5.83e-10 1.60e-10
C:lcium 3.83e+04 5.71e+04 5.05e+04 1.57e+05 1.57e+05 5.62e+01 5.26e-07 1.44e-07 1.04e+03 151 3.34e+02
Chromium I11
Chromium VI 5.09e+01 1.10e+03 5.26e+02 3.08e+03 3.08e+03 4.54e-02 1.03e-08 2.83e-09 3.90e-03 2.80e-02
Cobalt 8.10e+00 2.68e+01 1.65e+01  1.48e+02 1.48e+02 4.96e-10 1.36e-10
Copper 2.44e+02 1.67e+03  4.47e+03 4.47e+03 9.44e-02 1.50e-08 4.11e-09 0.02 1.90e-02
Iron 6.18e+03  7.01e+04 6.71e+04 2.35e-07 6.44e-08 2.18e+02 3.16 1.43e+01
Lead 6.30e+03 1.62e+04 1.62e+04 5.43e-08 1.49e-08 4.60e-03 . 2.38e-02
Magnesium 1.33e+04  1.03e+04 3.69e+04 3.69e+04 1.86e+01 1.26e-07 3.39e-08 7.88e+01 53.1 6.17e+01
Manganese ’ 2.66e+02  1.54e+03 1.54e+03 5.16e-09 1.42¢-09 4.25e+00 0.866 1.85e+00
Mercury 1.01e+00 1.10e+01 9.17e+00 9.50e+00 9.50e+00 1.22e-03 3.18e-11 8.73e-12 1.70e-03 0.00047
Nickel 1.33e+01  2.91e+01  1.97e+02 1.97e+02 2.06e-02 6.60e-10 1.81e-10 5.30e-02 8.00e-02
Potassium 2.33e+03 9.58e+01 3.42 3.00e+01
Selenium 2.80e-01 1.15e+00 1.00e+01 1.72e+01 1.72e+01 5.73e-04 5.76e-11  1.58e-11 6.20e-03 0.002 1.83e-03
Silver . 9.23e+00  2.48e+01 6.43e+01 8.31e-11  2.28e-11
Sodium 4 . 44e02 96.2 8.23e+01
Thallium 4.00e-03
Vanadium 4.77e+01 4,05e+01 3.45e-02 1.60e-10  4.39e-11 2.59e-02 0.0024
Zinc 2.28e+03  1.34e+03  1.58e+04 1.58e+04 5.29¢-08 1.45e-08 8.86e-01 0.022 8.80e-02
Cyanide 2.43e+00 1.59e+01 5.99e+00 6.62e+01 6.62e+01 2.22e-10  6.09e-11 1.00e-02
TIC Groupings
Propyl Bznzenes 2.00e+01 3.80e+02 5.20e+02 1.20e-01 1.30e+02 5.81e-06 3.29e-05 4.02e-10 1.10e-10 6.00e-02
Propenyl Benzenes 6.70e+01  1.20e+02 3.20e+01 3.20e+01 1.56e-04 8.85e-06 1.07e-07 2.94e-08 6.00e-03
Ethyl Methyl Benzenes 1.10e+02 1.90e+03 5.90e+03 3.70e+02 8.80e+02 3.94e-03 2.23e-04 1.24e-06 3.40e-07 1.30e-01
Diethyl Benzenes 2.80e+01 5.10e+02 2.20e+03 8.90e-04 5.03e-05 7.80e-02
Methyl Propyl Benzenes 1.40e+00 1.10e+03 9.40e+02 9.80e+01 8.19e-04  4.63e-05 1.40e-02
Methyl Ethenyl Benzenes 1.40e+00 4.40e+01 1.97e-04 1.11e-05 1.80e-02
Methyl Phenyl Benzenes 3.10e+01 1.82¢-09 1.03e-10 2.4Q0e-02
Trimethyl Benzenes 3.90e+02 1.80e+03 9.80e+03 2.20e+02 5.20e+02 7.27e-02  4.11e-03 7.37e-07 2.02e-07 6.40e-01
Dimethyl ethyl benzenes 2.00e+02 1.90e+03 1.70e+03 6.00e+01 7.90e+01 3.32e-03 1.88e-04 2.0%e-07 5.52e-08 4.00e-01
Tetramethyl Benzenes 1.10e-02 1.30e+03 2.90e+02 6.80e+01 6.80e+01 3.03e-02 1.71e-03 2.28e-07 6.25¢-08 1.30e-01
Oxygenated Benzenes 2.60e+02 1.00e+02 3.50e+03 2.05e-02 1.16e-03 9.00e-02
Halogenated Benzenes 1.20e-01
Nitrogenated Benzenes 2.50e+02 9.90e+02 1.00e-05 5.66e-07
Cyclic alkanes 5.30e+01 5.80e+03 9.90e+01 5.20e+01 5.20e+01 2.24e-01  1.27e-02 1.74e-07 4.78e-08 7.60e-02
Cyclic Alkenes 3.70e+02 1.20e+03  4.70e+02 4,63e-02 2.62e-03 6.30e-02
2.20e+00  4.80e+03 2.10e-01 5.80e+00 1.74e-01  9.85e-03 7.80e-02

Halogenated Alkanes
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R R Rl L B D b Ambient Air ----=----~--c--- -- Groundwater --
Chemical of Potential Onsite Still Offsite Kapica Kapica Onsite Offsite Onsite Offsite Upper Lower Surface
Concern Containment Bottoms Containment Pazmey Pazmey voc voc Dust Dust Aquifer Aquifer Water
Area Treatment Area Surface: All Sediment
Lagoon Depths

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/L) (mg/L) (mg/L)

n-chain Alkanes 3.20e+02 2.30e+04 1.30e+03 2.90e+02 2.90e+02 8.08e-01 4.57e-02 9.71e-07 - 2.67e-07 1.30e-01
Branched Alkanes 1.80e+02 5.90e+03 2.30e+03  3.20e+02 3.20e+02 1.00e+00 2.07e-01  1.17e-02 1.07e-06 2.94e-07 7.20e-01

Branched Alkenes/Alkynes 6.10e+02 2.60e+03  1.40e+02 2.10e-01 9.13e-02 5.16e-03

Ethers 9.20e+01 2.91e-03  1.65e-04 1.50e+00 3.60e-02 1.40e-02
Methylated Naphthalenes 8.40e+00 5.70e+01  7.30e+02 1.13e-08 6.36e-10 7.40e-02

Phthalates 5.80e+01  1.20e+03 2.20e+00 1.27e-08 7.16e-10

Methylated Phenols 1.10e+00 7.20e-01 5.40e+01 2.20e+00 7.46e-07 4.22e-08 2.00e-01 9.00e-02
Methylated Ketones 1.60e+00  1.00e+02 1.80e-01 1.80e-01 2.50e-02 2.28e-03 1.29e-04 6.03e-10 1.65e-10  7.00e-03 6.00e-03
Simple Ketones 7.70e-01 9.10e-01 8.10e-01 1.25e-04 7.06e-06 8.60e-02

Cyclic Ketones 6.20e-01 1.60e+02 8.00e+01 1.38e-05 7.79e-07 9.20e-02

Diols 3.00e+00 2.60e+03 1.17e-05 6.59e-07 1.80e+00 2.70e-01 1.40e-02
Simple Alcohols 2.30e-03 5.50e+01  4.80e+02 2.40e-02 1.51e-04 8.56e-06 4.00e-02

Cyclic Alcohols 1.50e+01  1.30e+01 1.50e+00 8.70e-01 3.91e-06 2.21e-07 2.00e+00 2.50e+00 4.20e-01
Oxygenated Alcohots 2.80e+02 2.40e+03 8.20e-05 4.63e-06 2.20e+00 1.00e+00 3.60e-02
Cyclic Acids 7.80e+01  1.90e+01 1.90e+01 3.03e-03 1.72e-04 6.36e-08 1.75e-08 4.20e-01 4.00e-01  1.90e-01
Non-Cyclic Acids 2.20e+02 3.10e+02 6.30e+04 2.60e+02 2.60e+02 1.40e+00 1.63e-02 9.23e-04 8.71e-07 2.39e-07 1.10e+00 2.00e-01
Amines 1.70e+02 1.40e+02 5.30e+02 7.65e-08 4.32e-09 . 3.20e-02 6.00e-02
PCBs 7.50e+00 4.70e+00 1.87¢-10 1.05e-11

Furans 1.40e+00  4.40e-01  3.10e-01 1.60e-01 1.04e-04 5.87e-06 1.50e-01 7.50e-02

Exposure Point Concentrations for each chemical are either the 95 % UCLM or

the maximum detected concentration, whichever is smaller, for each area and medium,
based on the criteria of being positively detected at least once,

at a concentration greater than background levels and blank sample levels.

all groundwater values are maximum concentrations per U.S.EPA (This table is a summary
(c) indicates a carcinogenic PAH.

1/725/91
JAH/ jah/BJC
[acs.2020.bral EPC- SUMMARY . W20
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-1 Chemical Absorption Dermal
Chronic Reference Dose (mg/kg-d) Slope Factor (mg/kg-d) Estimate (unitless) Permeability

Chemical ) Constant
Inhalation Oral Dermal Inhalation Oral Dermal Oral Dermal (cm/hr)

VOLATILES
Chloromethane ND "] ND ND 6.3e-03 H* 1.3e-02 H 2.6e-02 0.50 0.30 1.0e+00
Bromomethane 6.0e-03 H* 1.4e-03 1| 7.0e-04 ND ND ND 0.50 0.30 1.0e+00
vinyl chloride ND ND ND 3.0e-01 6 1.9e+00 H*  1.9e+00 1.00 0.30 1.0e+00
Chloroethane 1.0e+00 1I* ND ND ND D ND ND 0.50 0.30 8.0e-03
Methylene chloride 3.0e+00 H* 6.0e-02 1 4.8e-02 1.4e-02 7.5e-03 H 9.4e-03 0.80 0.30 1.0e+00
Acetone ND 1.0e-01 1| 9.5e-02 ND ND ND 0.95 0.30 1.0e+00
Carbon disulfide 1.0e-02 H* 1.0e-01 H 5.0e-02 ND ND ND 0.50 0.30 5.3e-01
1,1-Dichloroethene ND 2 9.0e-03 1 9.0e-03 1.2e+00 H 6.0e-01 1 6.0e-01 1.00 0.30 1.0e+00
1,1-Dichloroethane 1.0e-01 H 1.0e-01 H 1.0e-01 ND ND ND 1.00 0.30 1.0e+00
1,2-Dichloroethene (cis) ND 1.0e-02 H 9.5e-03 ND ND ND 0.95 0.30 1.0e+00
1,2-Dichloroethene (trans) NO 2.0e-02 H 1.9e-02 ND ND ND 0.95 0.30 1.0e+00
Chloroform ND 2 1.0e-02 1 1.0e-02 8.1e-02 H 6.1e-03 I 6.1e-03 1.00 0.30 1.0e+00
1,2-Dichloroethane ND ND ND 9.1e-02 H 9.1e-02 1 9.1e-02 1.00 0.30 1.0e+00
2-Butanone 9.0e-02 H2 5.0e-02 1 2.5e-02 ND ND ND 0.50 0.30 5.0e-03
1,1,1-Trichloroethane 3.0e-01 H2 9.0e-02 12 9.0e-02 ND ND ND 1.00 0.30 1.0e+00
Carbon tetrachloride ND 7.0e-04 1 6.0e-04 1.3e-01 H 1.3e-01 1 1.5e-01 0.85 0.30 1.0e+00
Vinyl acetate 2.0e-01 I* 1.0e+00 H* 5.0e-01 ND ND ND 0.50 0.30 1.0e+00
Bromodichloromethane ND 2.0e-02 1 1.0e-02 ND 1.3e-01 1 2.6e-01 0.50 0.30 1.0e+00
1,2-Dichloropropane ND D ND ND ND 6.8e-02 H 1.4e-01 0.50 0.30 1.0e+00
cis-1,3-Dichloropropene 2.0e-02 H* 3.0e-04 H 1.5e-04 1.3e-01 H 1.8e-01 H 3.6e-01 0.50 0.30 1.0e+00
Trichloroethene ND ND ND 1.7e-02 H 1.1e-02 H 1.1e-02 1.00 0.30 1.0e+00
Dibromochloromethane ND 2.0e-02 1 1.0e-02 ND 8.4e-02 1 1.7e-01 0.50 0.30 1.0e+00
1,1,2-Trichloroethane ND 4.0e-03 1 2.0e-03 5.7e-02 H 5.7e-02 1 1.1e-01 0.50 0.30 1.0e+00
Benzene ND ND " ND 2.9e-02 H 2.9e-02 1 5.8e-02 0.50 0.30 1.1e-01
trans-1,3-Dichloropropene 2.0e-02 H* 3.0e-04 H 1.5e-04 1.3e-01 H 1.8e-01 H 3.6e-01 0.50 0.30 1.0e+00
Bromoform ND 2.0e-02 1 1.0e-02 3.9e-03 H 7.9e-03 1| 1.6e-02 0.50 0.30 1.0e+00
4-Methyl -2-pentanone 2.0e-02 H2 5.0e-02 H1 2.5e-02 ND ND ND 0.50 0.30 1.0e+00
2-Hexanone ND D ND ND ND ND ND 0.50 0.30 1.0e+00
Tetrachloroethene ND 1.0e-02 1| 1.0e-02 3.3e-03 6 5.1e-02 H 5.1e-02 1.00 0.30 1.0e+00
1,1,2,2-Tetrachloroethane ND ND 2 ND 2.0e-01 H 2.0e-01 1| 2.1e-01 0.95 0.30 1.0e+00
Toluene 2.0e+00 H* 2.0e-01 1* 2.0e-01 ND ND ND 1.00 0.30 1.0e+00
Chlorobenzene 5.0e-03 H2 2.0e-02 1 6.0e-03 ND ND ND 0.30 0.30 1.0e+00
Ethylbenzene 1.0e+00 1* 1.0e-01 1| 5.0e-02 ND ND ND 0.50 0.30 1.4e+00
Styrene ND 2.0e-01 12 1.8e-01 2.0e-03 H 3.0e-02 H 3.3e-02 0.90 0.30 6.7e-01
Xylenes (mixed) 3.0e-01 H2* 2.0e+00 1 1.0e+00 ND ND ND 0.50 0.30 1.0e+00
Xylenes (m,o0) 2.0e-01 H 2.0e+00 H 1.0e+00 ND ND ND 0.50 0.30 1.0e+00
Xylenes (p) 3.0e-01 H* ND ND ND ND ND 0.50 0.30 1.0e+00
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SEMIVOLATILES
Phenol ND 6.0e-01 | 5.4e-01 ND ND ND 0.90 0.30 8.2e-03
bis(2-Chloroethyl) ether ND ND ND 1.1e+00 | 1.1e+00 I 2.2e+00 0.50 0.30 5.0e-03
2-Chlorophenol ND 5.0e-03 1 2.5e-03 ND ND ND 0.50 0.30 3.3e-02
1,3-Dichlorobenzene ND D ND ND ND ND ND 0.50 0.30 5.0e-03
1,4-Dichlorobenzene 7.0e-01 H* ND ND ND 2.4e-02 H 2.4e-02 1.00 0.30 5.0e-03
Benzyl Alcohol ND 3.0e-01 H 1.5e-01 ND ND ND 0.50 0.30 5.0e-03
1,2-Dichlorobenzene 4.0e-02 H 9.0e-02 I 4.5e-02 ND ND ND 0.50 0.30 5.0e-03
2-Methylphenol ND 5.1e-02 1 4.1e-02 ND ND ND 0.80 0.30 1.6e-02
bis(2-Chloroisopropyl)ether ND 4.0e-02 H 2.0e-02 ND ND ND 0.50 0.30 5.0e-03
4-Methylphenol ND 5.0e-02 1 4.0e-02 ND ND ND 0.80 0.30 1.8e-02
N-Nitroso-di-n-dipropylamine ND ND ND ND 7.0e+00 1 1.4e+01 0.50 0.30 5.0e-03
Hexachloroethane ND 1.0e-03 1 5.0e-04 1.4e-02 1 1.4e-02 1 2.8e-02 0.50 0.30 5.0e-03
Nitrobenzene 2.0e-03 H2* 5.0e-04 1 2.5e-04 ND ND ND 0.50 0.30 5.0e-03
Isophorone ND 2.0e-01 1 1.0e-01 ND 4.1e-03 I* 8.2e-03 0.50 0.30 5.0e-03
2-Nitrophenol ND ND ND ND ND ND 0.50 0.30 1.1e-01
2,4-Dimethylphenol ND 2.0e-02 1 1.0e-02 ND ND ND 0.50 0.30 1.1e-01
Benzoic Acid ND 4.0e+00 1 3.0e+00 ND ND ND 0.75 0.30 5.0e-03
bis(2-Chloroethoxy)methane ND ND ND ND ND ND 0.50 0.30 5.0e-03
2,4-Dichlorophenol ND 3.0e-03 1 1.5e-03 ND ND ND 0.50 0.30 6.0e-02
1,2,4-Trichlorobenzene 3.0e-03 H 1.3e-03 H1 6.6e-04 ND ND ND 0.50 0.30 5.0e-03
Naphthalene ND 4.0e-03 H2 3.4e-03 ND ND ND 0.84 0.30 5.0e-03
4-Chloroaniline ND 4.0e-03 1 2.0e-03 ND ND ND 0.50 0.30 5.0e-03
Hexachlorobutadiene ND 2.0e-03 1 1.0e-03 7.8e-02 1 7.8e-02 1 1.6e-01 0.50 0.30 5.0e-03
4-Chloro-3-methylphenol ND ND ND ND ND ND 0.50 0.30 5.5e-02
2-Methylnaphthalene ND ND ND ND ND ND 0.50 0.30 5.0e-03
Hexachlorocyclopentadiene 2.0e-05 H 7.0e-03 1| 3.5e-03 ND ND ND 0.50 0.30 5.0e-03
2,4,6-Trichlorophenol ND 2 ND ND 1.1e-02 I 1.1e-02 I 2.2e-02 0.50 0.30 5.9e-01
2,4,5-Trichlorophenol ND 2 1.0e-01 1 5.0e-02 ND ND ND 0.50 0.30 5.9e-01
2-Chloronaphthalene ND 8.0e-02 1 4.0e-02 ND ND ND 0.50 0.30 5.0e-03
2-Nitroaniline ND D ND ND ND ND ND 0.50 0.30 5.0e-03
Dimethylphthalate ND 1 1.0e+00 H 5.0e-01 ND ND ND 0.50 0.30 5.0e-03
Acenaphthylene ND D ND 1 ND ND ND ND 0.50 0.30 5.0e-03
2,6-Dinitrotoluene ND D NO ND ND 6.8e-01 H 1.4e+00 0.50 0.30 '5.0e-03
3-Nitroaniline : ND D ND ND ND ND ND 0.50 0.30 5.0e-03
Acenaphthene ND 6.0e-02 1 3.0e-02 ND ND ND 0.50 0.30 5.0e-03
2,4-Dinitrophenol ND 2.0e-03 1 1.0e-03 ND ND ND 0.50 0.30 3.2e-03
4-Nitrophenol ND D ND ND ND ND ND 0.50 0.30 5.6e-03
Dibenzofuran ND D ND ND ND ND ND 0.50 0.30 5.0e-03



Table 7-17

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES
USED FOR RISK QUANTIFICATION

American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

-1 Chemical Absorption Dermat
Chronic Reference Dose (mg/kg-d) Slope Factor (mg/kg-d) Estimate (unitless) Permeability
Chemical . Constant
Inhalation Oral Dermal Inhalation oral Dermal oral bermal (cm/hr)
2,4-Dinitrotoluene ND D1 ND ND ND 6.8e-01 H1 1.4e+00 0.50 0.30 5.0e-03
Diethylphthalate ND 8.0e-01 1 4.0e-01 ND ND ND 0.50 0.30 1.1e-05
4-Chlorophenyl-phenylether ND ND ND ND ND ND 0.50 0.30 5.0e-03
Fluorene ND 4.0e-02 1| 2.0e-02 ND ND ND 0.50 0.30 5.0e-03
4-Nitroaniline ND D ND ND ND ND ND 0.50 0.30 5.0e-03
4,6-Dinitro-2-methylphenol ND D ND ND ND ND ND 0.50 0.30 5.0e-03
N-nitrosodiphenylamine ND D ND ND ND 4.9e-03 1 5.0e-03 0.98 0.30 5.0e-03
4-Bromophenyl -phenylether ND b ND ND ND ND ND 0.50 0.30 5.0e-03
Hexachlorobenzene ND 8.0e-04 1 4.0e-04 1.6e+00 H 1.6e+00 1 3.2e+00 0.50 0.30 b6.4e-04
Pentachlorophenol ND 3.0e-02 1 2.7e-02 ND 1.2e-01 I* 1.3e-01 0.90 0.30 5.0e-03
Phenanthrene ND D ND ND ND ND ND 0.50 0.30 5.0e-03
Anthracene ND 3.0e-01 1 1.5e-01 ND ND ND 0.50 0.30 5.0e-03
Di-n-butylphthalate ND 1 1.0e-01 1 9.0e-02 ND ND ND 0.90 0.30 2.3e-06
Fluoranthene ND 4.0e-02 1 2.0e-02 ND ND ND 0.50 0.30 5.0e-03
Pyrene ND 3.0e-02 1 1.5e-02 ND ND ND 0.50 0.30 5.0e-03
Butylbenzylphthalate ND 2.0e-01 1 1.8e-01 ND ND ND 0.90 0.30 5.0e-03
3,3'-Dichlorobenzidine ND ND ND ND 4.5¢-01 1 9.0e-01 0.50 0.30 5.0e-03
Eenzo(a)anthracene ND ND ND ND ND ND 0.50 0.30 5.0e-03
Chrysene ND D ND ND ND ND ND 0.50 0.30 5.0e-03
bis(2-ethylhexyl)phthalate ND 2.0e-02 1 5.0e-03 ND 1.4e-02 1 5.6e-02 0.25 0.30 5.7e-06
Di-n-octyl Phthalate ND 2.0e-02 H 1.0e-02 ND ND ND 0.50 0.30 5.0e-03
Benzo(b) fluoranthene ND ND ND ND ND ND 0.50 0.30 5.0e-03
Benzo(k)fluoranthene ND ND - ND ND ND ND 0.50 0.30 5.0e-03
Benzo(a)pyrene ND ND ND ND H ND H ND 0.50 0.30 5.0e-03
Ideno(1,2,3-cd)pyrene ND ND ND ND ND ND 0.50 0.30 5.0e-03
Dibenz(a,h)anthracene ND NO ND ND ND ND 0.50 0.30 5.0e-03
Benzo(g,h, i)perylene ND ND ND ND ND ND 0.50 0.30 5.0e-03
Total Carcinogenic PAHs ND ND . ND 6.1e+00 H7 1.2e+01 H7 2.3e+01 0.50 0.30 5.0e-03
PESTICIDE/PCB
alpha-BHC ND ND ND 6.3e+00 H 6.3e+00 1 1.3e+01 0.50 0.30 1.4e-02
beta-BHC ND ND ND 1.8e+00 H 1.8e+00 I 3.6e+00 0.50 0.30 1.4e-02
"delta-BHC ND D ND ND ND ND ND 0.50 0.30 ND
gamma-BHC (Lindane) ND 3.0e-04 1 3.0e-04 ND 1.3e+00 H 1.3e+00 1.00 0.30 1.3e-02
Heptachlor ND 5.0e-04 1 3.5e-04 4.5e+00 H 4.5e+00 1 6.4e+00 0.70 0.30 ND
Aldrin ND 3.0e-05 1 1.5e-05 1.7¢+01 H 1.7e+01 1 3.4e+01 0.50 0.30 1.5e-03
Heptachlor epoxide ND 1.3e-05 I* 6.5e-06 9.1e+00 H 9.1e+00 1 1.8e+01 0.50 0.30 1.5e-03
Endosul fan [ ND 5.0e-05 H 2.5e-05 ND ND ND 0.50 0.30 ND
Dieldrin ND 5.0e-05 1 2.5e-05 1.6e+01 H 1.6e+01 1 3.2e+01 0.50 0.30 ND
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4,4'-DDE ND ND ND ND 3.4e-01 1 3.8e-01 0.90 0.30 1.8e-01
Endrin ND 3.0e-04 1 1.5e-04 ND ND ND 0.50 - 0.30 ND
Endosul fan 1} ND 5.0e-05 H 2.5e-05 ND ND ND 0.50 0.30 ND
4,47-DDD ND ND ND ND 2.4e-01 H 4.8e-01 0.50 0.30 3.0e-01
Endosul fan sul fate ND 5.0e-05 H8 2.5e-05 ND ND ND 0.50 0.30 ND
4,4'-DDT ND 5.0e-04 1 2.5e-04 3.4e-01 H 3.4e-01 1 6.8e-01 0.50 0.30 3.0e-01
Methoxychlor ND 5.0e-03 I1* 2.5e-03 ND ND ND 0.50 0.30 ND
Endrin ketone ND ND ND ND ND ND 0.50 0.30 ND
alpha-Chlordane ND 6.0e-05 H 3.0e-05 1.3e+00 H 1.3e+00 H 2.6e+00 0.50 0.30 ND
gamma-Chlordane ND 6.0e-05 H 3.0e-05 1.3e+00 H 1.3e+00 H 2.6e+00 0.50 0.30 ND
Toxaphene ND ND KD 1.1e+00 H 1.1e+00 1 2.2e+00 0.50 0.30 ND
PCB ND ND ND ND 7.7e+00 H 2.6e+01 0.30 0.08 5.3e-01
METALS
Aluminum ND ND ND ND ND ND 0.05 0.01 1.5e-03
Antimony ND 4.0e-04 | 2.0e-05 ND ND ND 0.05 0.01 1.5e-03
Arsenic ND 1.0e-03 H2 9.5e-04 5.0e+01 H 1.8e+00 6 1.9e+00 0.95 0.01 1.5e-03
Barium 1.0e-04 H 7.0e-02 I* 3.5e-03 ND ND ND 0.05 0.01 1.5e-03
Beryllium ND 5.0e-03 1 5.0e-04 ND I11* 4.3e+00 1| 4.3e+01 0.10 0.01 1.5e-03
Cadmium (water) ND 2 5.0e-04 1 3.5e-05 ND > ND ND 0.07 0.01 1.5e-03
Cadmium (food/soil) ND 2 1.0e-03 1 7.0e-05 ND 11* ND ND 0.07 0.01 1.5e-03
Calcium ND ND ND ND ND ND 0.05 0.01 1.5e-03
Chromium 111 2.0e-06 H 1.0e+00 H 5.0e-01 ND ND ND 0.50 0.01 2.1e-03
Chromium VI 2.0e-06 H2* 5.0e-03 1| 2.5e-03 ND 11* ND ND 0.50 0.01 2.1e-03
Cobalt ND ND ND ND ND ND 0.05 0.01 1.5e-03
Copper ND ND ND ND ND ND 0.05 0.01 1.5e-03
Iron ND ND ND ND ND ND 0.05 0.01 1.5e-03
Lead ND 1.4e-04 7 7.0e-05 ND ND ND 0.50 0.01 1.5e-03
Magnesium ND ND ND ND ND ND 0.05 0.01 1.5e-03
Manganese 4.0e-04 I* 1.0e-01 I* 4.0e-03 ND ND ND 0.04 0.01 1.5e-03
Mercury 3.0e-04 H2* 3.0e-04 H2 4.5e-05 ND ND ND 0.15 0.01 1.5e-03
Nickel ND 2.0e-02 12 2.0e-03 8.4e-01 4 ND ND 0.10 0.01 1.5e-03
Potassium ND - . ND ND ND ND ND 0.05 0.01 1.5e-03
Selenium ND ND 2 ND ND ND ND 1.00 0.01 1.5e-03
Silver ND 3.0e-03 1 3.0e-04 ND ND ND 0.10 0.01 1.5e-03
Sodium ND ND ND ND ND ND 0.05 0.01 1.5e-03
Thallium ND 7.0e-05 H 3.5e-06 ND ND - ND 0.05 0.01 1.5e-03
Vanadium ND 7.0e-03 H 3.5e-04 ND ND ND 0.05 0.01 1.5e-03
Zinc ND 2.0e-01 H2 6.0e-02 ND ND ND 0.30 0.01 1.5e-03
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Cyanide ND 2.0e-02 1 1.4e-02 ND ND ND 0.70 0.01 1.5e-03

TIC Groupings
Propyl Benzenes 9.0e-03 H* 4.0e-02 H 2.0e-02 ND ND ND 0.50 0.30 1.0e+00
Propenyl Benzenes 1.0e-02 H 6.0e-03 H 3.0e-03 ND ND ND 0.50 0.30 1.0e+00
Ethyl Methyl Benzenes 2.0e+00 H* 2.0e-01 I* 2.0e-01 ND ND ND 1.00 0.30 1.0e+00
Diethyl Benzenes 1.0e+00 1* 1.0e-01 1 5.0e-02 ND ND ND 0.50 0.30 1.4e+00
Methyl Propyl Benzenes 9.0e-03 H* 4.0e-02 H 2.0e-02 ND ND ND 0.50 0.30 1.0e+00
Methyl Ethenyl Benzenes 1.0e-02 H 6.0e-03 H 3.0e-03 ND ND ND 0.50 0.30 5.0e-03
Methy! Phenyl Benzenes ND 4.0e-03 H2 3.4e-03 ND ND ND 0.84 0.30 5.0e-03
Trimethy! Benzenes 5.7e-01 4.0e-01 4.0e-01 ND ND ND 1.00 0.30 1.0e+00
Dimethyl ethyl benzenes 1.0e+00 I* 1.0e-01 1 5.0e-02 ND ND ND 0.50 0.30 1.4e+00
Tetramethyl Benzenes 5.7e-01 4.0e-01 4.0e-01 ND ND ND 1.00 0.30 1.0e+00
Oxygenated Benzenes ND 1.0e-01 H 5.0e-02 ND ND ND 0.50 0.30 1.0e+00
Halogenated Benzenes ND 2.0e-02 H 1.0e-02 ND ND ND 0.50 0.30 5.0e-03
Nitrogenated Benzenes 2.0e-03 H2* 5.0e-04 1 2.5e-04 ND ND ND 0.50 0.30 1.0e+00
Cyclic alkanes ND D ND ND ND ND ND 0.50 0.00 1.0e+00
Cyclic Alkenes ND D ND ND ND ND ND 0.50 0.00 1.0e+00
Halogenated Alkanes 3.0e-01 H2 9.0e-02 12 9.0e-02 ND ND ND 1.00 0.30 1.0e+00
n-chain Alkanes 2.0e-01 H* 6.0e-02 H* 3.0e-02 ND ND ND 0.50 0.30 1.0e+00
Branched Alkanes 2.0e-01 H* 6.0e-02 H* 3.0e-02 ND ND ND 0.50 0.30 1.0e+00
Branched Alkenes/Alkynes ND 0 ND ND ND ND ND 0.50 0.00 1.0e+00
Ethers ND 5.0e-01 R 2.5e-01 ND ND ND 0.50 0.30 1.7e-02
Methylated Naphthalenes ND 4.0e-03 H2 3.4e-03 ND ND ND 0.84 0.30 5.0e-03
Phthalates ND 2.0e+00 H 1.0e+00 ND ND ND 0.50 0.30 5.0e-03
Methylated Phenols ND 5.1e-02 I 4.1e-02 ND ND ND 0.80 0.30 1.8e-02
Methylated Ketones ND 1.0e-01 1 9.5e-02 ND ND ND 0.95 0.30 1.0e+00
Simple Ketones 9.0e-02 H2 5.0e-02 1 2.5e-02 ND ND ND 0.50 0.30 1.0e+00
Cyclic Ketones ND 2.0e-01 1 1.0e-01 ND 4.1e-03 I* B8.2e-03 0.50 0.30 1.0e+00
Diols ND 2.0e+00 H 1.0e+00 ND ND ND 0.50 0.30 5.0e-03
Simple Alcohols NO 1.0e-01 # 5.0e-02 ND ND ND 0.50 0.30 1.0e+00
Cyclic Alcohols ND 3.0e-01 H 1.5e-01 ND ND ND 0.50 0.30 5.0e-03
Oxygenated Alcohols 2.0e-02 H ND ND ND ND ND 0.50 0.30 5.0e-03
Cyclic Acids ND 4,0e+00 | 3.0e+00 ND ND ND 0.75 0.30 5.0e-03
Hon-Cyclic Acids 3.0e-04 # 8.0e-02 H 4.0e-02 ND NO NO 0.50 a.30 1.0e+0C
Amines ND 5.0e-01 H 2.5e-01 ND ND ND 0.50 0.30 1.0e+00
PCBs ND ND ND ND 7.7e+00 H 2.6e+01 0.30 0.00 5.0e-03
Furans ND 2.0e-03 1.0e-03 ND ND ND 0.50 0.30 1.0e+00



Table 7-17

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES
USED FOR RISK QUANTIFICATION

American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

Notes:

Toxicity values were obtained from the U.S. EPA’s Integrated Risk Information System (IRIS), U.S. EPA’s "Health Effects Assessment
Summary Tables" (HEAST, Annual FY-1991), and information provided by U.S.EPA Environmental Criteria Assessment Office (ECAO).
Toxicity values for the TIC groupings are values for the representative compounds.

Chemical specific information pertaining to the oral and dermal absorption of compounds was provided by ECAO. In the

absence of chemical specific values, it was assumed that the oral absorption efficiency for organic compounds and metals

was 50 % and 5 X, respectively. The dermal absorption estimates were assumed to be 30% for organic compounds and 1.0 %

for metals. The oral and dermal absorption estimates are presented as unitless values where 1.0 represents 100 X (complete)
absorption. Chemical-specific dermal permeability constants were obtained from the U.S. EPA “Superfund Exposure

Assessment Manual® (SEAM) 1988, or the ECAO. As required by the U.S.EPA, when chemical-specific information is not available,
default values were assigned to represent chemical permeability, as footnoted.

Reference Doses and Slope Factors designated for the dermal route of exposure are not provided in the U.S. EPA information sources,
but were calculated from corresponding values for the oral route of exposure. These values are used to calculate risks

associated with chemical dose estimates based on an absorbed (in contrast to an administered) level of chemical. All chemical
dose estimates for the dermal route of exposure are based on absorbed chemical levels. The following relationships were

used to derive dermal toxicity values:

Oral Reference Dose (administered) x Oral Absorption Estimate = Dermal Reference Dose (absorbed)
Oral Slope Factor (administered) / Oral Absorption Estimate = Dermal Slope Factor (absorbed)

FOOTNOTES - (listed to the right of the value)

verified in IRIS 5/15/91

Values from HEAST FY-1991

'Data inadequate for quantitative risk assessment’ (HEAST); applies to all RfDs for this compound.
Value not determined for this compound.

Values from Interim Guidance for Dermal Exposure Assessment. (OHEA-E-367, 3/91, Review Draft)
Values from the Superfund Environmental Assessment Manual (EPA/540/1-88/001) Table A-4.

Value updated 5/91 (Revised from draft risk assessment)

Value withdrawn by IRIS pending further review.

Compound under IRIS review. .

Total carcinogenic PAHs; RfDs and SF values from Benzola)pyrene used.

Nickel slope factor for nickel refinery dust.

IRIS not queried for this compound

Values from ECAO Technical Support Center.

Baranowska-Dutkiewic, B. 1981. Absorption of Hexavalent Chromium in Man. Arch. Toxicol., 47: 47-50.
Value for endosulfan used for endosulfan sulfate.

ermal Permeability Constant Default values:

Volatiles - Toluene (1.01e+00) as required by U.S.EPA.

Semivolatiles - 2-Butanone (5.0e-03) as required by U.S.EPA.

Pesticides - Values from ECAO. Total PCBs use Aroclor 1248.

Inorganics - water (1.5e-03)

o

ODOONOOWVISFUWN—= 32NOEOC X —
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6/13/91



Table 7-18

SUMMARY OF TOXICITY INFORMATION
FOR CHEMICALS OF POTENTIAL CONCERN

American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

Page 1
: Chronic Reference Dose Slope Factor
Chemical of
Potential Concern Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect  Uncertaint Species/Tumor Weight of Species/Tumor Weight of
of Concern Factor (1 of Concern Factor (1{ Site Evidence Site Evidence (2)
TARGET COMPQUND LIST
VOLATILES
Chloromethane -/ -- -- -- mouse/kidney C mouse/kidney C
Bromomethane rabbit/neurotoxicity 3000 rat/hyperplasia 1000 --/-- -- -- --
of forestomach . .
epithelium
Vinyl chloride -f~- -- -- -- rat/liver A rat/lung A
Chloroethane ~-f-- - -- - mouse/kidney C mouse/kidney C
Methylene chloride rat/-- 100 rat/liver 100 mouse/lung, B2 mouse/liver B2
toxicity liver
Acetone --/-- -- rat/increased 1000 --/-- -- -- --
liver & kidney
weight, nephro-
toxicity
Carbon disulfide -- -- rabbit/fetal 100 --/-- -- -- --
toxicity; mal- .
1,1-Dichloroethene --f-- -- rat/liver lesions 1000 mouse/kidney C rat/adrenal C

1,1-Dichloroethane cat/kidney damage 1000 rat/none 1000 --f-- C rat/hemangiosarcoma C



Table 7-18
(continued)
Page 2
Chronic Reference Dose Slope Factor
Chemical of .
Potential Concern Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect  Uncertaint Species/Tumor Weight of Species/Tumor Weight of
of Concern Factor (1 of Concern Factor (1{7 Site Evidence Site Evidence (2)
1,2-Dichloroethene {cis) -~/-- -- rat/decreased ' 3000 --f-- -- --/-- --
hemoglobin &
hematocrit
1,2-Dich1oroethéne (trans) --/-- -- mouse/increased 100 --/-- -- --/-- --
serum alkaline
phophatase
Chloroform m—f-- -- dog/liver lesions 1000 mouse/liver B2 rat/kidney B2
1,2-Dichloroethane -ef-- -- -/-- -- rat/circulatory B2 rat/circulatory B2
system system
2-Butanone rat/CNS 1000 rat/fetotoxicity 1000 --f-- -- --/-- D
(methyl ethyl ketone)
1,1,1-Trichloroethane ﬂuinea pig/ 1000 Euinea pig/ 1000 --/-- -- --/-- --
epatotoxicity epatotoxicity
Carbon Tetrachloride -/-- -- rat/liver lesions 100 several/liver B2 several/liver B2
Vinyl acetate --/-- -- --/-- -- -=f-- -- --/-- --
Bromodichloromethane --/-- -- mouse/renal 1000 --/-- B2 mouse/liver B2
cytomegaly
1,2-Dichloropropane (data inadequate for quantitative risk assessments) --/-- B2 mouse/liver B2
cis-1,3-Dichloropropene rat/degenerative 100 rat/increased 10,000 mouse/benign lung B2 rat/forestomach, B2
changes in nasal mucosa organ weights tumors liver, adrenal,
thyroid
Trichloroethene --/-- - --/-- -- mouse/ lung B2 mouse/liver B2
Dibromochloromethane --/-- -- rat/liver lesions 1000 ~-/-- ¢ mouse/hepatocell- C
ular adenomas
or carcinomas
1,1,2-Trichloroethane --/-- -- mouse/clinical 1000 mouse/liver C mouse/liver C
chemistry alter-
ations
Benzene /- - --f-- -- human/leukemia A human/leukemia A
trans-1,3-Dichloropropene rat/degeneration 100 rat/increased organ 1000 mouse/benign B2 rat/forestomach, B2
changes in nasal weight lung tumors liver, adrenal
mucosa thyroid



Table 7-18
{continued)
Page 3
Chronic Reference Dose Slope Factor
Chemical of
Potential Concern Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor  Weight of
of Concern Factor (1 of Concern Factor (1 Site Evidence Site Evidence (2)
Bromoform --/-- --/-- rat/liver effects 1000 --f-- ' B2 rat/adenomatous B2
polyps or adeno-
carcinomas in the
large intestine
4-Methy1-2-pentanone rat/liver & kidney 1000 rat/liver & 1000 --/-- -- --/-- --
effects kidney effects
2-Hexanone Data inadequate
Tetrachloroethene --/-- -- mouse/hepato- 1000 rat, mouse/ B2 mouse/liver B2
toxicity leukemia, liver
1,1,2,2-Tetrachloroethane --/-- -- --f-- .- mouse/liver C mouse/liver C
Toluene human/CNS effects eyes 100 rat/CNS effects 1000 --/-- -- --/-- --
eyes, nose irritation .
Chlorobenzene rat/liver & kidney 10,000 do$/liver & kidney 1000 --/-- -- --/-- ' --
effects effects
Ethylbenzene Sy -- rat/hepatotoxicity, 1000 --/-- -- --/-- --
& nephrotoxicity
Styrene -=/-- -- do?/red blood cell 1000 rat/leukemia B2 mouse/lung B2
& liver effects & bronchi
Xylenes (mixed) human/CNS effects, nose 100 rat/hyperactivity, 100 --/-- -- --/-- --
& throat irritation decreased body weight
& increased mortaility at
higher dosage
SEMIVOLATILES
Phenol .ef-- -- rat/reduced fetal 100 --/-- -- --/-- --
body weight
bis(2-Chloroethyl) ether --/~- -- mouse/decrease in 1000 mouse/liver B2 mouse/liver B2
hemoglobin &
possible erythrocyte
destruction
2-Chlorophenol Ry . -- rat/reproductive 1000 --/-- -- --/-- --

effects




Chemical of
Potential Concern

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Benzyl Alcohol

1,2-Dichlorobenzene

2-Methy 1phenol

bis(2-Chloroisopropyl)ether

4-Methylphenol

N-Nitroso-di-n-dipropylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol

Benzoic Acid

bis(2-Chloroethoxy)methane

Table 7-18
(continued)
Page 4
Chronic Reference Dose Slope Factor
Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
of Concern Factor (L{ of Concern factor (1 Site Evidence Site Evidence (2)
--/-- -- --/-- -- --/-- .- --/-- --
rat/liver & 1000- --/-- -- --/-- B2 mouse/Tiver B2
kidney effect
“-/-- -- rat/hyperplasia of 1000 --/-- -- --/-- --
the epithelium of
the forestomach
rat/decreased body 1000 rat/liver 1000 --/-- -- --/-- --
weight gain effects
“ef-- -- rat/reduced body 1000 --/-- -- ~-/-- ~-
weight gain,
neurotoxicity
--/-- - mouse/decrease in 1000 --/-- -- --f-- --
hemoglobin & possihle
erythrocyte destruc-
tion
--/-- -- rat/reduced body 1000 --f-- ) -- ~-/-- ~--
weight gain,
neurotoxicity
--/-- -- ~-/-- -- --/-- B2 rat/liver B2
--/-- -- rat/kidney degenerationl00 mouse/liver o mouse/liver C
mouse/hematological, 3000 mouse/hematological, 10,000 Y -- --/-- --
adrenal, renal & adrenal, renal &
hepatic lesions hepatic tesions
--/-- -- dog/kidney lesions 1000 -ef-- C rat/kidney, C
preputial gland
data inadequate
--/-- -- mouse/neurological 3000 --/-- -- --/-- --
signs & hematological
changes
--/-- -- human/irritation, 1 --/-- -- -ef-- --
. malaise
--/-- -- --/-- -- --/-- -- --/-- --



Chemical of
Potential Concern

2,4-Dichlorophenol
1,2,4-Trichlorophenol
Naphthalene

4-Chloroaniline

Hexachlorobutadiene
4-Chloro-3-methy1phenol
2-Methylnaphthalene

Hexachlorocyclopentadiene

2,4,6-Trichlorophenol
2,4,5-Trichlorophenol

2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran

2,4-Dinitrotoluene

Table 7-18
(continued)
Page 5
- Chronic Reference Dose Slope Factor
Inhalation Oral Inhalation Oral
Poi Concern . facter (1} of oncern . Fector (1} rsfe ™" Beifence  PUSE™ Bideace (2)
--/-- -- rat/immune function 100 --/-- - --/-- -
-e/-- -- rat/ocular & 10,000 “e/-- -- -/-- --
internal lesions
--/-- -- rat/proliferative 3000 --/-- -- --/-- --
lesions of the spleen
--/-- -- rat/kidney toxicity 100 rat/kidney ¢ rat/kidney ¢
--/-- -- --/-- -- -/~ -- --/-- --
--/-- -- --/-- -- --/-- -- --/-- --
rat/respiratory 1,000 rat/forestomach 1000 --/~- -- --/-- --
tract lesions Jesions
-~/-- -- --/-- -- mouse/liver B2 mouse/liver B2
--/-- -- rat/decreased 300 --/-- -- --/-- --
survival
--f-- -- -=/-- -- --/-- -- --/-- --
--/-- -- --f-- -~ --/-- -- --/-- --
-f-- -- -/-- -- --/-- -- --/-- --
--/-- -- ==/ -~ --/-- B2 --/-- B2
--/-- -~ --/-- -- --/-- -- --/-- --
--/-- -- mouse/hepato- 3000 --/-- -- --/-- --
toxicity
--/-- -- human/cataract 1000 --/-- -- -/ --
--/-- -- --/-- -- --/-- -- --/-- --
--/-- -- -ef-- -- --/-- -- --/-- --
Ry -~ --/-- -- --/-- --/-- B2



Table 7-18
(continued)
Page 6
Chronic Reference Dose Slope Factor
Chemical of .
Potential Concern Inhalation Oral Inhalation Oral
Species/Effect Uncertainty  Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
of Concern Factor (lx of Concern Factor (l{ Site Evidence Site Evidence (2)
Diethylphthalate --f-- - rat/reduced _ 1000 --/-- -- --/-- --
terminal body weight
4-Chlorophenyl-phenylether --/-- -- --/-- -- --/-- -- ~-/-- -~
Fluorene -ef-- - mouse/hematological 3000 --/-- -- -f-- --
changes
4-Nitroaniline --/-- - --/-- -- --/-- -- --/-- --
4,6-Dinitro-2-methylphenol  --/-- -- -/-- -- --/-- -- --/-- --
N-nitrosodiphenylamine --/-- -- --/-- -- --/-- -- rat/urinary B2
bladder
4-Bromophenyl-phenylether --/-- -- --f-- -- --/-- -- --/-- --
Hexachlorobenzene --/-- -- rat/liver & hemato- 100 hamster/liver B2 hamster/liver _ B2
logic effects
Pentachlorophenol -f-- -- rat/liver & kidney 100 --/-- -- --/-- --
pathology
Phenanthrene --/-- -- Y . -- -f-- -- --/-- --
Anthracene --/-- -- _mouse/no effects 3000 --/-- - - --/-- --
Di-n-butylphthalate --/-- . -- rat/mortaility 1000 --/-- -- --/-- --
Fluoranthene --/-- -- mouse/nephropathy, 3000 --/-- -- --/-- --
Tiver weight changes,
hematological changes
Pyrene --/-- -- mouse/renal effects 3000 --/-- -- --/-- --
Butylbenzylphthalate -/-- -- rat/effects on body 1000 --/-- .- --/-- C
weight Eain, testes,
Tiver, kidney
3,3'-Dichlorobenzidine --f-- : - -/-- -- --/-- -- rat/mammary B2
Benzo(a)anthracene(c) --/-- -- --f-- -- -f-- B2 --]-- B2

Chrysene(c) --/-- -- --/-- -- -/~ B2 /-~ B2



Table 7-18
(continued)
Page 7
Chronic Reference Dose Slope Factor
Chemical of
Potential Concern Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect  Uncertaint Species/Tumor Weight of Species/Tumor Weight of
of Concern Factor (1 of Concern Factor (1¥ Site Evidence Site Evidence (2)

bis(2-ethylhexyl)phthalate --/-- -- guinea pig/increas- 1000 --/-- B2 --/-- B2

ed relative liver

weight
Di-n-octyl Phthalate --/-- -- rat/elevated kidney 1000 --/-- -- --/-- --

& liver weights
Benzo(b) fluoranthene(c) --/-- ) -- --/-- -- --/-- B2 --/-- B2
Benzo(k)fluoranthene(c) -f-- -- --/-- .- --/-- B2 --f-- B2
Benzo(a)pyrene(c) --/-- -- -ef-- -- hamster/respira- B2 mouse/stomach B2

tory tract
Ideno(1,2,3-cd)pyrene(c) -ef-- -- -ef-- -- --/-- B2 --/-- B2
Dibenz(a,h)anthracene(c) --/-- -- --/-- -- --/-- B2 --/-- B2
Benzo{g,h,i)perylene --/-- -- --/-- -- --/-- -- --/-- --
Total-Carcinogenic PAHs(3) --/-- -- --/-- -- hamster/respira- B2 mouse/stomach B2
: tory tract

PESTICIDE/PCB
alpha-BHC “efe- -- --/-- -- --/-- -- mouse/liver B2
beta-BHC ) .- -—f-- -- -af-- -- mouse/liver ¢
delta-BHC --/-- -- -/-- -- -—/-- .- --/-- --
gamma-BHC (Lindane) --/-- -- rat/liver & kidney 1000 --f-- -- mouse/liver B2

toxicity
Heptachlor -—f-- -- rat/increased 300 mouse/liver 82 mouse/Tiver 82

liver weight
Aldrin --f-- -- rat/liver lesions 1000 mouse/liver B2 mouse/}iver B2
Heptachlor epoxide -~/-- -- --/-- -- mouse/Yiver B2 mouse/liver B2
Endosulfan I -—-f-- -- rat/mild kidney 3000 wef-- -- --/-- --

lesions




Table 7-18
(continued)
Page 8
Chronic Reference Dose Slope Factor
Chemical of _ .
Potential Concern Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect  Uncertaint Species/Tumor Weight of Species/Tumor Weight of
of Concern Factor (1 of Concern Factor (1 Site Evidence Site Evidence (2)
Dieldrin --/-- -- --/-- .- --/-- B2 mouse/liver B2
4,4'-DDE -ef-- -- aef-- -- -ef-- -- mouse, hamster/ B2
liver

Endrin -ef-- -- dog/convulsions & 100 --/-- -- --/-- --

liver lesions
Endosulfan 1 ) -- rat/mild kidney 3000 --/-- -- --/-- --

lesions
4,4'-000 _ -/-- -- -f-- -- --f-- -- mouse/liver B2
Endosulfan sulfate --/-- -- -f-- -- --/-- -- -/-- --
4,4'-pDT ef-- -- rat/liver lesions 100 mouse, rat/ B2 mouse, rat/ B2

. liver liver

Methoxychlor -/-- -- rat/fetotoxicity 100 --/-- - --/-- --
Enrin ketone -/-- - -ef-- -- --/-- - —f-- -
alpha-Chlordane —ef-- -- rat/liver necrosis 1000 mouse/liver B2 mouse/liver B2
gamma-Chlordane --/-- -- rat/liver necrosis 1000 mouse/liver B2 mouse/Viver B2
Toxaphene -=f-- -- -/-- -- mouse/liver B2 mouse/liver B2
Polychlorinated biphenyls --/-- - -;/-- - -/-- - rat/liver 82
(PCBs)
TARGET ANALYTE LIST
METALS
Aluminum Data Inadequate .- -/ -- --/-- -- --/-- --
Antimony --/cancer -- rat/reduced life 1000 --/-- - o) -- e

s?an, altered

blood chemistries
Arsenic : --/cancer -- human/keratosis & 1 human/respitra- A human/skin A

hyperpigmentation tory tract

Barium --/fetotoxicity 100 rat/increased blood 100 --/-- -- --/-- --
. pressure



Table 7-18
{continued)
Page 9
Chronic Reference Dose Slope Factor
Chemical of
Potential Concern Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
of Concern FactorAili of Concern Factor (117 Site Evidence - Site Evidence (2)

Beryllium --/-- -- rat/none observed 100 human/lung B2 rat/total tumors B2
Cadmium (water) (4) --/-~ -- human/cancer, 10 human/respiratory Bl --/-- --

renal damage tract
Cadmium (food/soil) (4) -/ - -- human/cancer, 10 human/respiratory Bl --/-- --

renal damage tract
Calcium -/-- - —f-- -- -/-- - -ef-- --
Chromium 111 --/-- -- rat/hepatotoxicity 1000 --/-- -- --/-- --
Chromium VI --/cancer -- rat/not defined 500 human/lung A --/-- --
Cobalt -f-- -- S . -- /- -- aef-- --
Copper -=/-- -- human/1ocal GI -- S - - -f-- -

irritation
Iron Data inadequate . -- --/-- -- --/-- -- -ef-- --
Lead --/CNS effects -- --/CNS effects -- --/-- B2 -f-- B2
Magnesium --/-- -- --f-- -- -/-- -- -/-- --
Manganese human/CNS 100 rat/reproductive 100 --/-- -- --/-- --
Mercury human/neurotoxicity 30 rat/kidney effects 1000 --/-- -- --/-- --
Nickel --/cancer -- rat/reduced body 300 human/respiratory A --/-- --

: & organ weight tract

Potassium --/-- -- -f-- -- --/-- -- -/-- --
Selenium --/-- - --/-- -- --/-- -- oef-- --
Silver --/-- -- human/argyria 2 aef-- -- /- --
Sodium --/-- -- --/-- -- -f-- -- ] - --
Thallium --/-- -- rat/increased SGOT 3000 --/-- -- a]-- --

& serum LDH levels,

alopecia
Vanadium --/-- -- rat/none observed 100 --/-- -- --/-- --




Chemical of
Potential Concern

Zinc

Cyanide

Table 7-18
{continued)

Chronic Reference Dose

Slope Factor

Page 10

Inhalation Oral

Inhalation

Oral

Species/Effect Uncertaint Species/Effect  Uncertaint
of Concern Factor jji

of Concern Factor (1

I

Species/Tumor
Site

Weight of
Evidence

Species/Tumor

Site

Weight of
Evidence (2)

aef--

o]

-- rat/weight loss,
thyroid effects &
myelin degeneration

-- rat/weight loss,
thyroid effects &
myelin degeneration

500

500

—e]--

—ef--

—e/--

/-



Chemical Group of
Potentijal Concern

- Representative
Compound

TENTATIVELY IDENTIFIED COMPOUNDS (5)

Propyl Benzenes

Propenyl Benzenes
Ethyl Methyl Benzenes

Diethyl Benzenes

Methyl Propyl Benzenes

Methyl Ethenyl Benzenes
Methyl Phenyl Benzenes

Trimethyl Benzenes

Dimethyl ethyl benzenes

Tetramethyl Benzenes

Oxygenated Benzenes

Halogenated Benzenes

Cumene

Methyl Styrene
Ethyl toluene
Ethyl benzene

Cumene

Methyl Styrene

Naphthalene

Trimethyl benzene

Ethyl benzene

Trimethyl benzene

Benzaldehyde

o-chlorotoluene

Table 7-18
(continued)
Page 11
Chronic Reference Dose
Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint
of Concern Factor (1; of Concern Factor fl;

rat/CNS involvement, 10,000 rat/renal 3,000

nasal irritation

mouse/nasal lesions 1000 mouse/nasal lesions 1,000

Data inadequate -- --/-- --

-ef-- -- rat/hepatotoxicity, --
nephrotoxicity

rat/CNS involvement, 10,000 rat/renal 3,000

nasal irritation

mouse/nasal lesions 1,000 mouse/nasal lesions 1,000

-~/-- -- rat/decreased body 10,000
weight gain

Data Inadequate -- --/-- --

Sy -- rat/hepatotoxicity, 1,000
nephrotoxicity

Data Inadequate -- --f-- --

anf-- -- rat/kidney, 1,000
forestomach

—f-- -- rat/decreased body 1,000

weight gain



Chemical Group of
Potential Concern

Nitrogenated Benzenes

Cyclic alkanes
Cyclic Alkenes

Halogenated Alkanes
n-chain Alkanes
Branched Alkanes

Branched Alkenes/Alkynes
Ethers

Methylated Naphthalenes
Phthalates

Methylated Phenols

Methylated Ketones

Simple Ketones
Cyclic Ketones

Diols

Simple Alcohols

Straight chain
alkenes/atkynes

Representative
Compound

Nitrobenzene

Methylcyclohexane

Vinylcyclohexane

1,1,1-Trichloroethane

n-hexane
n-hexane

Vinyl cyclohexene
Ethylether
Naphthalene

Phthalic anhydride

Cresol

Acetone

2-butanone
Isophorone

Ethylene glycol

I-butanol

Vinyl cyclohexene

Table 7-18
(continued)
Page 12
Chronic Reference Dose
Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint
pof Concern Factor (l; of Concern Factor gls

mouse/hematoiogical, 300 mouse/hematological, 1,000

adrenal, renal & adrenal, renal &

hepatic lesions hepatic lesions

wef-- -- aef-- -

-f-- -- aef-- -

guinea pig/hepatotoxicity 1,000 gulnea pig/ 1,000

_ epatotox1c1ty

human/neurotoxicity 300 rat/neuropathy 10,000
or testicular atrophy

human/neurotoxicity 300 rat/neuropathy or 10,000
testicular atrophy

Data Inadequate -- --f-- --

--/-- -- rat/liver effects 1,000

--/-- -- rat/decreased body 10,000
weight gain

--f-- -- mouse/lung & kidney 1,000
histopathology

-f-- - rat/reduced body 1,000
weight gain,
neurotoxicity

--f-- -- rat/increased liver §& 1,000
kidney weight,
nephrotoxicity

rat/CNS 1,000 rat/fetotoxicity 1,000

~ef-- -- dog/kidney lesions 1,000

a/-- -- rat/mortality, liver 100
& kidney effects

af-- -- rat/effects on erythrocyte 1,000

Data Inadequate --

—ef--



' :

Table 7-18
(continued)

Page 13
. Chronic Reference Dose
Chemical Group of Representative
Potential Concern Compound Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint
pof Concern Factor (li of Concern Factor gl;

Cyclic Alcohols Benzyl alcohol --/-- -- rat/hngrp]asia of the 1,000

epithelium of the

forestomach
Oxygenated Alcohols Ethyl glycol rat/altered 1,000 --f-- -

monobutyl ether hemotology

Cyclic Acids Benzoic acid --/-- -- human/irritation, 1

malaise
Non-Cyclic Acids Acrylic acid mouse/lesions of the 1,000 rat/reduced body weight, 1,000

nasal mucosa altered organ weights _

Amines Coprolactam --/-- -- rat/reduced body weight 100
Polychlorindated PCBs --/-- -- --/-- -
Biphenyls (PCBs)
Furans Tetrahydrofuran --/-- -- mouse/hepatic 1000
| lesions
NOTES:

1) A reference dose (RFD) is derived from a pertinent toxicity study(s), and is an estimate of the “safe" Yevel of chemical
intake over a set length of exposure (e.g., chronic) for humans. Many assumptions must be made when predicting this "safe"
chemical intake level (i.e., RFD) from a laboratory study. Uncertainty factors (UFs) are applied when estimating the RFD
for the following reasons.

A UF of 10 is used to account for variation in the general population and is intended to protect sensitive
subpopulations (e.g., elderly, children).

A UF of 10 is used when extrapolating from animal data to humans. This factor is intended to account for the
interspecies variability between humans and other mammals.

A UF of 10 is used when a RFD is derived from a subchronic instead of a chronic toxicity study.

A UF of 10 is used when a lowest adverse effect level (LOAEL) is used instead of a no adverse affect level (NOAEL). to
derive a RFD. This factor is intended to account for the uncertainty associated with extrapolating from toxic levels of
chemical exposure (i.e., LOAEL) to nontoxic levels of chemical exposure (i.e., NOAEL).

In certain cases, a modifying factor (MF) is used to account for further uncertainty associated with the toxicity study
used to develop the RFD. The MF may vary from >0 to 10.

The uncertainty factors presented in this table represent the product of all the uncertainty factors (and modifying
factors) used to derive the RFD (e.g., 10x10x10 = 1000).
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Table 7-18
(continued)
Page 14

2) This code represents the U.S. EPA weight-of-evidence classification system for carcinogenicity for chemicals. The following

is a description of the classification by group.

Group Description

A Known human carcinogen

Bl or B2 Probable human carcinogen
Bl indicates that limited human data on the carcinogenicity of the chemical are available.
B2 indicates sufficient evidence of carcinogenicity in animals and inadequate or no
evidence of carcinogenicity in humans exists.

C Possible human carcinogen

D Not classifiable as to human carcinogenicity

E Evidence of noncarcinogenicity for humans

3) The slope factor for benzo(a)pyrene was used to represent the carcinogenic potential of the carcinogenic polynuclear
aromatic hydrocarbons (PAHs).

4) Toxicity values have been developed separately for ingestion of cadmium in water and cadmium ingestion with solids (i.e.,
food or soil).

5) Tentatively identified compounds (TICs) were grouped based on similar chemical structure. Compounds of similar chemical
structure are assumed to have similar toxicological properties. For each TIC grouping, a representative compound was
chosen for which there was a reference dose (RFD). The RFD for the representative compound was used to represent the toxic
potential of the particular TIC group.

LEGEND

= informatipn not available

data inadequate = presently, toxicity data is inadequate for reference dose or slope factor derivation.

BCC/ILV/v1r/JH/ MUK
[ccf-400-91a]
60251.17
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Table 7-19
SUMMARY OF NONCANCER HAZ2ARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Groundwater Population: offsite Resident
Source Area: Lower Aquifer Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Inhalation Total % of Total Dermal Absorp. Ingestion Inhalation Total % of Total
SEMIVOLATILES
bis(2-Chioroethyl) ether ND ND ND 0.0e+00 0.0 1.1e-06 1.1e-04 2.7e-05 1.4e-04 48.5
METALS
Arsenic 6.0e-04 1.9e-01 ND 2.0e-01 16.5 4.6e-07 1.5e-04 ND 1.5e-04 51.5
Barium 6.9e-03 1.2e-01 ND 1.2e-01 10.5 ND ND ND 0.0e+00 0.0
Manganese 1.5e-02 2.1e-01 ND 2.2e-01 18.8 ND ND ND 0.0e+00 0.0
Mercury 6.1e-04 3.2e-02 ND 3.2e-02 2.7 ND _ ND ND 0.0e+00 0.0
TIC Groupings
Cyclic Alcohols 2.3e-03 2.4e-01 ND 2.4e-01 20.2 ND ND ND 0.0e+00 0.0
Oxygenated Alcohols ND ND 3.4e-01 3.4e-01 28.9 ND ND ND 0.0e+00 0.0
’ Total Total Total Total Total Total Total Total Total Total
2.7e-02 8.1e-01 3.5e-01 1.2e+00 100.0 1.6e-06 2.6e-04 2.7e-05 2.9e-04 100.0
Total Risk All Routes 2.3e+00 Total Risk All Routes 5.9e-04

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.

JAH/ jah/caw
VERSION 6/26/91
[ACS.2020.BRA1B-Tr.W20



Table 7-20
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Ambient Air Population: Offsite Resident
Source Area: VOC Emissions Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL.
CONCERN
Inhalation % of Total Inhalation % of Total
VOLATILES
Chioroethane 3.4e-01 36.1 ND 0.0
Methylene chloride 1.4e-04 0.0 2.5e-06 1.6
1,1-Dichloroethene ND 0.0 7.2e-05 46.6
Chloroform ND 0.0 2.9e-05 18.8
2-Butanone 5.0e-02 5.4 ND 0.0
1,1,1-Trichloroethane 3.2e-02 3.5 ND 0.0
Carbon tetrachloride ND 0.0 4.3e-05 27.7
Trichloroethene ND 0.0 4.3e-06 2.8
Benzene ND 0.0 1.7e-06 1.1
Xylenes (mixed) 1.0e-02 1.1 ND 0.0
TIC GROUPINGS
n-chain Alkanes 3.3e-02 3.5 ND 0.0
Non-Cyclic Acids 4.4e-01 47.1 ND 0.0
Total Total Total ) Total
9.3e-01 100.0% 1.6e-04 100.0%

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/BJC

VERSION 6/15/91
[ACS.2020.BRAIC-T.W20




Table 7-21
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Ambient Air Population: Offsite Resident
Source Area: Fugitive Dust Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN

Inhalation % of Totatl Inhatation X of Total
Jotal Hazard risk less than 0.01
Total cancer risk less than le-6

Total Totatl Total Total

3.4e-04 100% 5.2e-09 100%

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAK/ jah/BJC

VERSION 6/15/91
[ACS.2020.BRAID-T.%W20



Table 7-22
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER R1SKS GREATER THAN 1.0£-06

] American Chemical Services Remedial Investigation
. Griffith, Indiana

Medium: Groundwater Poputation: offsite Child Resident
Source Area: Upper Aquifer Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total
VOLATILES
Chloromethane ND ND 0.0e+00 0.0 8.1e-06 1.7e-08 8.1e-06 0.0
Vinyl chloride ND ND 0.0e+00 0.0 2.8e-03 1.2e-05 2.9e-03 16.9
Methylene chloride 6.4e-01 2.2e-03 6.4e-01 0.4 4,1e-05 1.4e-07 4.1e-05 0.2
Acetone 4.3e+01 1.7e-01 4.3e+01 27.7 ND ND 0.0e+00 0.0
1,1-Dichloroethane 8.5e-01 3.6e-03 8.5e-01 0.6 ND ND 0.0e+00 0.0
1,2-Dichloroethene (cis) 1.2e+00 4.9e-03 1.2e+00 0.8 ND ND 0.0e+00 0.0
2-Butanone 6.3e+00 2.7e+00 9.0e+00 5.8 ND ND 0.0e+00 0.0
Trichloroethene ND ND 0.0e+00 0.0 1.9e-06 8.1e-09 1.9e-06 0.0
Benzene ND ND 0.0e+00 0.0 1.3e-02 2.6e-04 1.3e-02 79.6
4-Methyl -2-pentanone 8.4e+01 1.8e-01 8.4e+01 54.3 ND ND 0.0e+00 0.0
Tetrachloroethene 3.4e-01 1.5e-03 3.5e-01 0.2 2.5e-05 1.1e-07 2.5e-05 0.1
Toluene 1.5e-01 6.5e-04 1.5e-01 0.1 ND ND 0.0e+00 0.0
Chlorobenzene 3.5e-01 4.4e-064 3.5e-01 0.2 ND ND 0.0e+00 0.0
Ethylbenzene 2.8e+00 4.3e-03 2.8e+00 1.8 ND ND 0.0e+00 0.0
Xylenes (mixed) 1.3e-01 2.8e-04 1.3e-01 0.1 ND ND 0.0e+00 0.0
"SEMIVOLATILES
bis(2-Chloroethyl) ether ND ND 0.0e+00 0.0 8.6e-06 3.7e-06 1.2e-05 0.1
2,4-Dimethyiphenol 1.6e-02 3.1e-04 - 1.6e-02 0.0 ND ND 0.0e+00 0.0
PESTICIDE/PCB
PCB ND ND 0.0e+00 0.0 4.8e-04 1.2e-06 4.8e-04 2.9
METALS '
Arsenic 5.1e-03 1.4e-02 1.9e-02 0.0 1.3e-06 3.6e-06 4.9¢e-06 0.0
Barium 3.9e-02 5.6e-03 4.5e-02 0.0 ND ND 0.0e+00 0.0
Lead 5.6e-03 8.1e-03 1.4e-02 0.0 ND ND 0.0e+00 0.0
Manganese 2.3e-01 2.6e-02 2.5e-01 0.2 ND ND 0.0e+00 0.0
Thallium 1.3e-01 1.8e-02 1.5e-01 0.1 ND ND 0.0e+00 0.0
TIC Groupings
Propyl Benzenes 4.3e-01 9.3e-04 4.3e-01 0.3 ND ND 0.0e+00 0.0
Propenyl Benzenes 2.9e-01 6.2e-04 2.9e-01 0.2 ND ND 0.0e+00 0.0
Ethyl Methyl Benzenes 9.4e-02 4.0e-04 9.4e-02 0.1 ND ND 0.0e+00 0.0
Diethyl Benzenes 3.1e-01 4.8e-04 3.1e-01 0.2 ND ND 0.0e+00 0.0
Methyl Propyl Benzenes 1.0e-01 2.2e-04 1.0e-01 0.1 ND ND 0.0e+00 0.0
Trimethyl Benzenes 2.3e-01 9.9e-04 2.3e-01 0.2 ND ND 0.0e+00 0.0




Table 7-22

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services

Remedial Investigation

Griffith, Indiana
Medium: Groundwater Population: offsite Child Resident
Source Area: Upper Aquifer tand Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total

Dimethyl ethyl benzenes 1.6e+00 2.5e-03 1.6e+00 1.0 ND ND 0.0e+00 0.0
Tetramethyl Benzenes 4.7e-02 2.0e-04 4.7e-02 0.0 ND ND 0.0e+00Q 0.0
Oxygenated Benzenes 2.6e-01 5.6e-04 2.6e-01 0.2 ND ND 0.0e+00 0.0
Halogenated Benzenes 8.6e-03 3.7e-03 1.2e-02 0.0 ND ND 0.0e+00 0.0
Halogenated Atkanes 1.3e-01 5.4e-04 1.3e-01 0.1 ND ND 0.0e+00 0.0
Branched Alkanes 3.5e+00 7.4e-03 3.5e+00 2.3 ND ND 0.0e+00 0.0
Ethers 1.5e-02 1.9e-03 1.6e-02 0.0 ND ND 0.0e+00 0.0
Methylated Naphthalenes 1.6e-02 1.1e-02 2.7e-02 0.0 ND ND 0.0e+00 0.0
Methylated Phenols 1.2e-02 2.4e-03 1.5e-02 0.0 ND ND 0.0e+00 0.0
Methylated Ketones 1.1e-02 4.3e-05 1.1e-02 0.0 ND. ND 0.0e+00 0.0
Simple Ketones 5.0e-01 1.1e-03 5.0e-01 0.3 ND ND 0.0e+00 0.0
Cyclic Ketones 1.3e-01 2.8e-04 1.3e-01 0.1 1.6e-05 3.3e-08 1.6e-05 0.1
Simple Alcohols 1.2e-01 2.5e-04 1.2e-01 0.1 ND ND 0.0e+00 0.0
Cyclic Alcohols 9.5e-03 4.1e-03 1.4e-02 0.0 ND ND 0.0e+00 0.0
Non-Cyclic Acids 4.0e+00 8.5e-03 4.0e+00 2.6 ND ND 0.0e+00 0.0
Amines 1.9e-02 4.0e-05 1.9e-02 0.0 ND ND 0.0e+00 0.0
Total Total Total Total Total Total Total Total
1.5e+02 3.2e+00 1.5e+02 100 1.7e-02 2.8e-04 1.7e-02 100

This table presents risk values for chemicals of potential concern which are associated with hazard quotients

greater than 0.01 or cancer risks greater than 1.0e-06.

than both of these levels are not shown.

Chemicals of potential concern with risk values less

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:
Chronic Daily Intake / Reference Dose
Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard Quotient =

. Hazard quotients and cancer risks are summarized for applicable routes of exposure.

summed to arrive at an exposure pathway total risk value.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.

JAR/ jah/
VERSION 6/20/91
[ACS.2020.BRAJA-Tr.W20

Values for each route are
The percentage of total risk is also shown for each compound.



Table 7-23
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Surface Soils Population: Child Trespasser
Source Area: Kapica Pazmey Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total % of Total
VOLATILES
1,2-Dichloroethene (cis) 1.2e-02 3.6e-04 1.2e-02 0.0 ND ND 0.0e+00 0.0
Trichloroethene ND ND 0.0e+00 0.0 3.9e-06 1.3e-07 4 .0e-06 0.1
4-Methyl -2-pentanone 1.6e-01 2.6e-03 1.6e-01 0.1 ND ND 0.0e+00 0.0
Tetrachloroethene 1.2e+00 3.8e-02 1.2e+00 0.7 8.4e-05 2.7e-06 8.7e-05 1.5
Toluene 1.4e+00 4.5e-02 1.4e+00 0.8 ND ND 0.0e+00 0.0
Chlorobenzene 1.5e-02 1.5e-04 1.5e-02 0.0 ND ND 0.0e+00 0.0
Ethylbenzene 1.3e+00 2.0e-02 1.3e+00 0.7 " ND ND 0.0e+00 0.0
Styrene 1.9e-03 5.5e-05 1.9e-03 0.0 1.6e-06 4.7e-08 1.7e-06 0.0
Xylenes (mixed) 3.4e-01 5.5e-03 3.4e-01 0.2 ND ND 0.0e+00 0.0
SEMIVOLATILES
Isophorone 1.4e-02 2.3e-04 1.4e-02 0.0 1.7e-06 2.7e-08 1.7e-06 0.0
Naphthalene 4.2e-01 1.2e-02 4.3e-01 0.2 ND ND 0.0e+00 0.0
Di-n-butytphthalate 1.5e-02 4.5e-04 1.6e-02 0.0 ND ND 0.0e+00 0.0
bis(2-ethylhexyl )phthalate 1.6e+00 1.3e-02 1.6e+00 0.9 6.3e-05 5.1e-07 6.4e-05 1.1
Di-n-octyl Phthalate 5.6e-02 9.0e-04 5.7e-02 0.0 ND ND 0.0e+00 0.0
Total Carcinogenic PAHs ND ND 0.0e+00 0.0 6.7e-04 1.1e-05 6.8e-04 11.9
PESTICIDE/PCB
Aldrin 8.6e-02 1.4e-03 8.7e-02 0.0 6.3e-06 1.0e-07 6.4e-06 0.1
Endosul fan I 2.5e-02 4.0e-04 2.5e-02 0.0 ND ND 0.0e+00 0.0
PCB ND ND 0.0e+00 0.0 4.7e-03 1.7e-04 4.9e-03 85.2
METALS
Antimony 2.1e+00 1.0e-01 2.2e+00 1.2 ND ND 0.0e+00 0.0
Barium 8.0e-01 3.9e-02 8.4e-01 0.5 ND ND 0.0e+00 0.0
Cadmium (food/soil) 1.2e+00 8.3e-02 1.3e+00 0.7 ND ND 0.0e+00 0.0
Chromium VI . 6.0e-01 2.9e-01 8.9e-01 0.5 ND ND 0.0e+00 0.0
Lead 1.1e+02 5.5e+01 1.7e+02 92.7 ND ND 0.0e+00 0.0
Manganese 1.9e-01 7.3e-03 2.0e-01 0.1 ND ND 0.0e+00 0.0
Mercury 1.0e-01 1.5e-02 1.2e-01 0.1 ND ND 0.0e+00 0.0
Nickel 4.8e-02 4.7e-03 5.3e-02 0.0 ND ND 0.0e+00 0.0
Silver ’ 4.0e-02 3.9e-03 4.4e-02 0.0 ND ND 0.0e+00 0.0
Vanadium 6.7e-02 3.2e-03 7.0e-02 0.0 ND ND 0.0e+00 0.0
Zinc 1.3e-01 3.8e-02 1.7e-01 0.1 ND ND 0.0e+00 0.0

TIC Groupings




Table 7-23
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Surface Soils Population: Child Trespasser
Source Area: Kapica Pazmey Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN )

Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total
Propenyl Benzenes 1.6e-01 2.5e-03 1.6e-01 0.1 ND ND 0.0e+00 0.0
Ethyl Methyl Benzenes 2.7e-02 8.8e-04 2.8e-02 0.0 ND ND 0.0e+00 0.0
Dimethyl ethyl benzenes 1.8e-02 2.8e-04 1.8e-02 0.0 ND ND 0.0e+00 0.0
n-chain Alkanes 1.4e-01 2.3e-03 1.4e-01 0.1 ND ND 0.0e+00 0.0
Branched Alkanes 1.6e-01 2.5e-03 1.6e-01 0.1 ND ND 0.0e+00 0.0
Non-Cyclic Acids 9.5e-02 1.5e-03 9.7e-02 0.1 ND ND 0.0e+00 0.0
Total Total Total Total Total Total Total Total
1.3e+02 5.6e+01 1.8e+02 100.0 5.5e¢-03 1.9e-04 5.7e-03 100.0

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.

JAH/ jah/
VERSION 6/20/91
(ACS.2020.BRAIE-T.W20




Table 7-24
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Surface Water Population: Child Trespasser; Onsite Child Resident
Source Area: ACS Land Use: Current Conditions; Future Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL '
CONCERN ' .
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
VOLATILES
Acetone 2.9e-01 2.7e-04 2.9e-01 21.7 ND ND 0.0e+00 0.0
1,2-Dichloroethene (cis) 2.3e-02 2.1e-05 2.3e-02 1.7 ND ND 0.0e+00 0.0
Benzene ND ND 0.0e+00 0.0 3.0e-05 1.4e-07 3.0e-05 19.1
4-Methyl-2-pentanone 1.4e-01 7.0e-05 1.4e-01 10.7 ND ND 0.0e+00 0.0
Ethylbenzene 1.0e-02 3.8e-06 1.0e-02 0.8 ND ND _ 0.0e+00 0.0
SEMIVOLATILES
bis(2-Chloroethyl) ether ND ND 0.0e+00 0.0 8.6e-06 8.6e-07 9.4e-06 6.0
4-Methylphenol 1.8e-02 8.4e-04 1.9e-02 1.5 ND : ND 0.0e+00 0.0
PESTICIDE/PCB
PCB ND ND 0.0e+00 0.0 1.2e-04 6.6e-08 1.2e-04 73.4
METALS
Arsenic 5.0e-03 3.2e-03 8.2e-03 0.6 1.3e-06 8.2e-07 2.1e-06 1.3
Barium 9.8e-03 3.3e-04 1.0e-02 0.8 ND ND 0.0e+00 0.0
Lead 3.6e-02 1.2e-02 4.8e-02 3.7 ND ND 0.0e+00 0.0
Manganese 4.9e-02 1.3e-03 5.0e-02 3.8 ND ND 0.0e+00 0.0
TIC Groupings ‘
n-chain Alkanes 3.1e-01 1.5e-04 3.1e-01 23.5 ND ND 0.0e+00 0.0
Non-Cyclic Acids 3.6e-01 1.8e-04 3.6e-01 27.2 ND ND 0.0e+00 0.0
Amines 1.7e-02 8.5e-06 1.7e-02 1.3 ND ND 0.0e+00 0.0
Total Total Total Total Total Total Total Total
1.3e+00 2.0e-02 1.3e+00 100.0 1.6e-04 1.9e-06 1.6e-04 100.0

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following retationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor



_ Table 7-24
-SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Surface Water Population: Child Trespasser; Onsite Child Resident
Source Area: ACS Land Use: Current Conditions; Future Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Totat X of Total

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/

VERSION 6/19/91 .
[ACS.2020.BRAIH-T.W20 .



Table 7-25
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Sediment Population: Child Trespasser; Onsite Child Resident
Source Area: ACS Land Use: Current Conditions; Future Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total
SEMIVOLATILES
bis(2-Chloroethyl) ether P ND N 0.0e+00 0.0 1.7e-06 1.3e-08 1.7e-06 0.8
bis(2-ethylhexyl)phthalate P 1.5e-02 6.0e-05 1.5e-02 17.0 5.9e-07 2.4e-09 6.0e-07 0.3
Total Carcinogenic PAHs P ND ND 0.0e+00 0.0 1.5e-04 1.2e-06 1.5e-04 69.6
PESTICIDE/PCB
Heptachlor epoxide P P 6.0e-02 4.9e-04 6.0e-02 69.0 1.0e-06 8.2e-09 1.0e-06 0.5
PCB P ND ND 0.0e+00 0.0 5.9e-05 1.1e-06 6.0e-05 27.8
TIC Groupings
PCBs P ND ND 0.0e+00 0.0 ND 1.2e-06 1.2e-06 0.6
Total Total Total Total Total Total Total Total
8.7e-02 6.7e-04 8.7e-02 100.0 2.1e-04 3.5e-06 2.2e-04 100.0

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these Levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available,
JAH/ jah/

VERSION 6/19/91
[ACS.2020.BRAII-T.W20




Table 7-26
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Ambient Air Population: Child Trespasser
Source Area: VOC Emissions Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Inhalation % of Total Inhatation % of Total
VOLATILES
Vinyl chloride ND 0.0 1.3e-06 0.4
Chloroethane 1.9e+00 36.1 ND 0.0
Methylene chloride 7.9e-04 0.0 4.Te-06 1.6
1,1-Dichloroethene ND 0.0 1.4e-04 46.6
Chloroform ND 0.0 5.5e-05 18.8
1,2-Dichloroethane ND 0.0 1.2e-06 0.4
2-Butanone 2.8e-01 5.4 ND 0.0
1,1,1-Trichloroethane 1.8e-01 3.5 ND 0.0
Carbon tetrachloride ND 0.0 8.1e-05 27.7
Trichloroethene NO 0.0 8.1e-06 2.8
Benzene ND 0.0 3.3e-06 1.1
4-Methyl-2-pentanone 5.0e-02 0.9 ND 0.0
Tetrachloroethene ND 0.0 1.1e-06 0.4
Toluene 2.3e-02 0.4 ND 0.0
Xylenes (mixed) 5.7e-02 1.1 ND 0.0
TIC Groupings
Halogenated Alkanes 2.6e-02 0.5 ND 0.0
n-chain Alkanes 1.8e-01 3.5 ND 0.0
Branched Alkanes : 4.7e-02 0.9 ND 0.0
Non-Cyclic Acids 2.5e+00 471 ND 0.0
Total Total
5.3e+00 100.0% 2.9e-04 100.0%

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.




Table 7-26
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Ambient Air Poputation: Child Trespasser
Source Area: VOC Emissions . Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS

CHEMICAL OF POTENTIAL
CONCERN

Inhalation % of Total Inhatation X of Total

JAH/ jah/BJC
VERSION 6/15/91
[ACS.2020.BRA]F-T.W20



Table 7-27
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0£-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Ambient Air Population: Child Trespasser
Source Area: Fugitive Dust Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN

Inhatation % of Total Inhalation X of Total
Total hazard risk less than 0.01
Total Cancer risk less than le-é

Total Total Total Total

3.9e-04 100% 2.0e-09 100%

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/BJC

VERSION 6/15/91
{ACS.2020.BRAIG-T.W20



Table 7-28

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services

Medium:
Source Area:

Griffith,

Ambient Air
VOC Emissions

Remedial Investigation
Indiana

Population: ACS Worker
Land Use: Current Site Conditions

CHEMICAL OF POTENTIAL
CONCERN

VOLATILES

Vinyl chloride
Chloroethane
Methylene chloride
1,1-Dichloroethene

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Trichloroethene
1,1,2-Trichloroethane
Benzene
4-Methyl -2-pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Xylenes (mixed)

TIC Groupings

Trimethyl Benzenes
Halogenated Alkanes
n-chain Alkanes
Branched Alkanes
Non-Cyclic Acids

HAZARD QUOTIENTS CANCER RISKS

Inhalation % of Total Inhalation % of Total
ND 0.0 7.3e-06 0.4
3.6e+00 36.1 ND 0.0
1.5e-03 0.0 2.7e-05 1.6
ND 0.0 7.7e-04 46.6
ND 0.0 3.1e-04 18.8

ND 0.0 6.8e-06 0.4
5.3e-01 5.4 ND 0.0
3.4e-01 3.5 ND 0.0
ND 0.0 4.6e-04 27.7

ND 0.0 4.6e-05 2.8

ND 0.0 1.6e-06 0.1

ND 0.0 1.9e-05 1.1
9.3e-02 0.9 ND 0.0
ND 0.0 6.0e-06 0.4
4.4e-02 0.4 ND 0.0
1.2e-02 0.1 ND 0.0
1.1e-01 1.1 ND 0.0
1.1e-02 0.1 ND 0.0
5.0e-02 0.5 ND 0.0
3.5e-01 3.5 ND 0.0
8.9e-02 0.9 ND 0.0
4 .6e+00 47.1 ND 0.0
Total Total Total Total

9.9e+00 100.0% 1.6e-03 100.0%

This table presents risk values for chemicals of potential concern which are associated with hazard quotients

greater than 0.01 or cancer risks greater than 1.0e-06.
than both of these levels are not shown.

" Chemicals of potential concern with risk values less

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:
~Hazard Quotient = Chronic Daily Intake / Reference Dose
Cancer Risk = Chronic Daily Intake x Slope Factor




Table 7-28
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Ambient Air Population: ACS Worker
Source Area: VOC Emissions Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS

CHEMICAL OF POTENTIAL

CONCERN
Inhalation % of Total Inhalation % of Total

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
sumed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.

JAH/ jah/BJC
VERSION 6/15/91
[ACS.2020.BRA] J-T.W20




Table 7-29
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Ambient Air Population: ACS Worker .
Source Area: Fugitive Dust Land Use: Current Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN

Inhalation % of Total Inhalation ¥ of Total
Total Hazard risk less than 0.01
Total cancer risk less than 1e-6

Total Total Total Total

7.4e-04 100% 1.1e-08 100%

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route sre
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/BJC

VERSION 6/15/91
[ACS.2020.BRAIK-T.W20



Table 7-30
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Groundwater Population: Offsite Resident
Source Area: Lower Aquifer Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Inhalation Total % of Total Dermal Absorp. Ingestion Inhalation Total % of Total
SEMIVOLATILES
bis(2-Chloroethyl) ether ND ND ND 0.0e+00 0.0 1.6e-06 1.6e-04 3.9e-05 2.0e-04 51.5
METALS _
Arsenic 7.5e-04 2.5e-01 ND 2.5e-01 18.9 5.8e-07 1.9e-04 ND 1.9e-04 48.5
Barium 7.4e-03 1.3e-01 ND 1.3e-01 10.2 ND ND ND 0.0e+00 0.0
Manganese 1.8e-02 2.5e-01 ND 2.7e-01 20.3 ND ND ND 0.0e+00 0.0
Mercury 8.7e-04 4.5e-02 ND 4.6e-02 3.5 ND ND ND 0.0e+00 0.0
Vanadium 5.7e-04 9.8e-03 ND 1.0e-02 0.8 ND ND ND 0.0e+00 0.0
TIC Groupings
Cyclic Alcohols 2.3e-03 2.4e-01 ND 2.4e-01 18.4 ND ND ND 0.0e+00 0.0
Oxygenated Alcchols ND ND 3.4e-01 3.4e-01 26.2 ND ND ND 0.0e+00 0.0
3.1e-02 9.3e-01 3.5e-01 3.5e-01 100.0 2.1e-06 3.5e-04 3.9e-05 1.3e-05 100.0
Total Risk All Routes 1.3e+00 Total Risk All Routes 3.9e-04

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability-of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.

JAH/ jah/caw
VERSION 6/25/91
[ACS.2020.BRA1B-T.W20



Table 7-31

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services

Remedial Investigation

Griffith, Indiana

Medium: Groundwater Population: Onsite Resident
Source Area: Upper Aquifer Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Inhalation Total % of Total Dermal Absorp. Ingestion Inhalation Total % of Total
VOLATILES
Chloromethane ND ND ND 0.0e+00 0.0 4.2e-06 1.1e-05 2.3e-06 1.7e-05 0.0
Vinyl chloride ND ND ND 0.0e+00 0.0 3.3e-03 1.7e-02 1.1e-03 2.1e-02  24.4
Chloroethane ND ND 2.5e-02 2.5e-02 0.0 ND ND ND 0.0e+00 0.0
Methylene chloride 4.4e-02 1.8e-01 1.6e-03 2.3e-01 0.1 8.5e-06 3.5e-05 2.8e-05 7.2e-05 0.1
Acetone 5.8e+00 2.8e+01 ND 3.4e+01 10.3 ND ND ND 0.0e+00 0.0
1,1-Dichloroethane 1.3e-01 6.9e-01 3.0e-01 1.1e+00 0.3 ND ND ND 0.0e+00 0.0
1,2-Dichloroethene (cis) 2.4e-01 1.1e+00 ND 1.4e+00 0.4 ND ND ND 0.0e+00 0.0
2-Butanone 2.4e-01 1.3e+02 3.0e+01 1.6e+02 47.3 ND ND ND 0.0e+00 0.0
Trichloroethene ND ND ND 0.0e+00 0.0 1.2e-06 6.1e-06 4.0e-06 1.1e-05 0.0
Benzene ND ND ND 0.0e+00 0.0 1.5e-03 3.6e-02 1.5e-02 5.2e-02 60.5
4-Methyl-2-pentanone 1.2e+01 3.1e+01 3.3e+01 7.6e+01 23.1 ND ND ND 0.0e+00 0.0
Tetrachloroethene 1.1e-01 5.7e-01 ND 6.8e-01 0.2 2.4e-05 1.2e-04 3.5e-06 1.5e-04 0.2
Toluene 6.4e-02 3.3e-01 1.4e-02 4.1e-01 0.1 ND ND ND 0.0e+00 0.0
Chlorobenzene 9.0e-02 1.4e-01 2.4e-01 4.6e-01 0.1 ND ND ND 0.0e+00 0.0
Ethylbenzene 1.7e-01 3.1e-01 1.4e-02 4.9e-01 0.2 ND ND ND 0.0e+00 0.0
Xylenes (mixed) 1.7e-02 4.3e-02 1.2e-01 1.8e-01 0.1 ND ND ND 0.0e+00 0.0
SEMIVOLATILES
Phenol . 1.0e-04 1.1e-02 ND 1.2e-02 0.0 ND ND ND 0.0e+00 0.0
bis(2-Chloroethyt) ether ND ND ND 0.0e+00 0.0 3.3e-05 3.4e-03 8.1e-04 4.2e-03 4.9
1,4-Dichlorobenzene ND ND 9.8e-05 9.8e-05 0.0 1.4e-08 2.9e-06 ND 3.0e-06 0.0
1,2-Dichlorobenzene 1.0e-04 1.0e-02 5.7e-03 1.6e-02 0.0 ND ND ND 0.0e+00 0.0
2-Methylphenol 4.1e-04 2.1e-02 ND 2.2e-02 0.0 ND ND ND 0.0e+00 0.0
bis(2-Chloroisopropyl )ether 2.1e-03 2.1e-01 ND 2.2e-01 0.1 ND ND ND 0.0e+00 0.0
4-Methylphenot 2.7e-02 1.3e+00 ND 1.3e+00 0.4 ND ND ND 0.0e+00 0.0
Isophorone 4.9e-05 5.0e-03 ND 5.0e-03 0.0 1.7e-08 1.8e-06 ND 1.8e-06 0.0
2,4-Dimethylphenol 3.4e-02 1.6e-01 ND 1.9e-01 0.1 ND ND ND 0.0e+00 0.0
Benzoic Acid 8.8e-05 1.4e-02 ND 1.4e-02 0.0 ND ND ND 0.0e+00 0.0
Naphthalene 2.9e-03 5.1e-01 ND 5.1e-01 0.2 ND KD ND 0.0e+00 0.0
. _Pentachlorophenol 1.5e-05 2.9e-03 ND 2.9e-03 0.0 2.4e-08 4.4e-06 ND 4.4e-06 0.0
bis(2-ethylhexyl)phthalate 1.6e-06 7.1e-02 ND 7.1e-02 0.0 1.9e-10 8.6e-06 ND 8.6e-06 0.0
PESTICIDE/PCB
pCB ND ND ND 0.0e+00 0.0 4.8e-03 2.8e-03 ND 7.6e-03 8.7
METALS
Arsenic 3.8e-03 1.2e+00 ND 1.2e+00 0.4 2.9e-06 9.5¢-04 ND 9.6e-04 1.1
Barium 4.4e-02 7.5e-01 ND 7.9e-01 0.2 ND ND ND 0.0e+00 0.0




Table 7-31
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Groundwater Population: Onsite Resident
Source Area: Upper Aquifer Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Inhalation Total % of Total Dermal Absorp. Ingestion Inhalation Total X of Total
Beryllium 4.2e-05 1.4e-03 ND 1.5e-03 0.0 3.8e-07 1.3e-05 ND 1.4e-05 0.0
Cadmium (water) 7.4e-03 1.8e-01 ND 1.8e-01 0.1 ND ND ND 0.0e+00 0.0
Chromium VI 1.8e-04 2.2e-02 ND 2.2e-02 0.0 ND ND ND 0.0e+00 0.0
Lead 5.5e-03 9.4e-01 ND 9.4e-01 0.3 ND ND ND 0.0e+00 0.0
Manganese 8.8e-02 1.2e+00 ND 1.3e+00 0.4 ND ND ND 0.0e+00 0.0
Mercury 3.1e-03 1.6e-01 ND 1.7e-01 0.1 ND ND ND 0.0e+00 0.0
Nickel 2.2e-03 . 7.6e-02 ND 7.8e-02 0.0 ND ND ND 0.0e+00 0.0
Thallium 9.5e-02 1.6e+00 ND 1.7e+00 0.5 ND ND ND 0.0e+00 0.0
Vanadium 6.2e-03 1.1e-01 ND 1.1e-01 0.0 ND ND ND 0.0e+00 0.0
Zinc 1.2e-03 1.3e-01 ND 1.3e-01 0.0 ND ND ND 0.0e+00 0.0
Cyanide 5.9e-05 1.4e-02 ND 1.4e-02 0.0 ND ND ND 0.0e+00 0.0
TIC Groupings
Propyl Benzenes 1.7e-02 4.3e-02 8.2e-02 1.4e-01 0.0 ND ND ND 0.0e+00 0.0
Propenyl Benzenes 1.1e-02 2.9e-02 7.4e-03 §.7e-02 0.0 ND ND ND 0.0e+00 0.0
Ethyl Methyl Benzenes 3.6e-03 1.9e-02 8.0e-04 2.3e-02 0.0 ND ND ND 0.0e+00 0.0
Diethyl Benzenes 1.2e-02 2.2e-02 9.6e-04 3.5e-02 0.0 ND ND ND 0.0e+00 0.0
Methyl Propyl Benzenes 3.9e-03 1.0e-02 1.9e-02 3.3e-02 0.0 ND ND ND 0.0e+00 0.0
Methyl Ethenyl Benzenes 8.3e-04 8.6e-02 1.2e-02 9.9e-02 0.0 ND ND ND 0.0e+00 0.0
Methyl Phenyl Benzenes 9.9e-04 1.7e-01 ND 1.7e-01 0.1 ND ND ND 0.0e+00 0.0
Trimethyl Benzenes 9.0e-03 4.6e-02 1.4e-02 6.9e-02 0.0 ND ND ND 0.0e+00 0.0
Dimethyl ethyl benzenes 6.1e-02 1.1e-01 4.9e-03 1.8e-01 0.1 ND ND ND 0.0e+00 0.0
Tetramethyl Benzenes 1.8e-03 9.3e-03 2.8e-03 1.4e-02 0.0 ND ND ND 0.0e+00 0.0
Oxygenated Benzenes 1.0e-02 2.6e-02 ND 3.6e-02 0.0 ND ND ND 0.0e+00 0.0
Halogenated Benzenes 1.7e-03 - 1.7e-01 ND 1.7e-01 0.1 ND ND ND 0.0e+00 0.0
Halogenated Alkanes 4.9e-03 2.5e-02 3.2e-03 3.3e-02 0.0 ND ND ND 0.0e+00 0.0
; Branched Alkanes 1.3e-01 3.4e-01 4.4e-02 5.2e-01 0.2 ND ND ND 0.0e+00 0.0
Ethers 5.7e-04 8.6e-02 ND 8.6e-02 0.0 ND ND ND 0.0e+00 0.0
Methylated Naphthalenes 3.1e-03 5.3e-01 ND 5.3e-01 0.2 ND ND ND 0.0e+00 0.0
Methylated Phenols 2.4e-03 1.1e-01 ND 1.1e-01 0.0 ND ND © ND 0.0e+00 0.0
Simple Ketones 1.9e-02 4.9e-02 1.2e-02 8.0e-02 0.0 ND ND ND 0.0e+00 0.0
Cyclic Ketones 5.2e-03 1.3e-02 ND 1.8e-02 0.0 1.8e-06 4 .6e-06 ND 6.4e-06 0.0
_ Diols 2.5e-04 2.6e-02 ND 2.6e-02 0.0 ND ND ND 0.0e+00 0.0
Simple Alcohols 4.5e-03 1.1e-02 ND 1.6e-02 0.0 ND ND ND 0.0e+00 0.0
Cyclic Alcohols 1.8e-03 1.9e-01 ND 1.9e-01 0.1 ND ND ND 0.0e+00 0.0
Oxygenated Alcohols ND ND 7.5e-01 7.5e-01 0.2 ND ND ND 0.0e+00 0.0
‘ Non-Cyclic Acids 1.5e-01 3.9e-01 4.5e+01 4.6e+01 13.9 ND - ND ND 0.0e+00 0.0
| Total Total Total Total Total Total Total Total Total Total
. 2.0e+01 2.0e+02 1.1e+02 3.3e+02 100.0 9.7e-03 6.0e-02 1.7e-02 8.7e-02 100.0




Table 7-31
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Groundwater Population: Onsite Resident
Source Area: Upper Aquifer Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN ’
Dermal Absorp. Ingestion Inhalation Total X of Total Dermal Absorp. Ingestion Inhalation Total % of Total

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAR/ jah/

VERSION 1/19/91
[ACS.2020.BRAIM-T.W20



Table 7-32
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Re@edial Investigation
Griffith, Indiana

Medium: Ambient Air Population: Onsite Resident
Source Area: VOC Emissions tand Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Inhalation % of Total Inhalation X of Total
VOLATILES
Vinyl chloride ND 0.0 1.2e-05 0.4
Chloroethane 5.9e+00 36.1 ND 0.0
Methylene chloride 2.5e-03 0.0 4 .4e-05 1.6
1,1-Dichloroethene ND : 0.0 1.3e-03 46.6
Chtorofaorm . ND 0.0 5.2e-04 18.8
1,2-Dichloroethane ND 0.0 1.1e-05 0.4
2-Butanone 8.9e-01 5.4 ND 0.0
1,1,1-Trichloroethane 5.7e-01 3.5 ND 0.0
Carbon tetrachloride ND 0.0 7.6e-04 27.7
Trichloroethene ND 0.0 7.6e-05 2.8
1,1,2-Trichloroethane ND 0.0 2.7e-06 0.1
Benzene ND 0.0 3.1e-05 1.1
4-Methyl-2-pentanone 1.6e-01 0.9 ND 0.0
Tetrachloroethene ND 0.0 1.0e-05 0.4
Toluene 7.3e-02 0.4 ND 0.0
Chlorobenzene 2.0e-02 0.1 ND 0.0
Xylenes (mixed) 1.8e-01 1.1 ND 0.0
SEMIVOLATILES
bis(2-Chloroethyl) ether ND 0.0 1.4e-06 0.1
' TIC Groupings
Methyl Propyl Benzenes 1.3e-02 0.1 ND 0.0
Trimethyl Benzenes 1.8e-02 0.1 ND 0.0
Halogenated Alkanes 8.3e-02 0.5 ND 0.0
n-chain Alkanes 5.8e-01 3.5 ND 0.0
Branched Alkanes 1.5e-01 0.9 ND 0.0
Non-Cyclic Acids 7.7e+00 47 .1 ND 0.0
Total Total Total Total
1.6e+01 1.0 2.7e-03 1.0

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.




Table 7-32
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

. o ﬁed{um:- Ambient Air Population: Onsite Resident
- Source Area: VOC Emissions Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS

CHEMICAL OF POTENTIAL
CONCERN

Inhalation % of Total Inhalation X of Total

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each c

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/BJC

VERSION 6/15/91
[ACS.2020.BRA1S-T.W20



Table 7-33
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Soil Population: Onsite Resident
Source Area: Onsite Containment Area Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
VOLATILES
1,2-Dichloroethene (cis) 2.1e-02 3.7e-04 2.2e-02 0.0 ND ND 0.0e+00 0.0
1,2-Dichloroethane ND ND 0.0e+00 0.0 1.5e-06 2.7e-08 1.5e-06 0.0
1,1,1-Trichloroethane 5.7e-01 1.0e-02 5.8e-01 1.2 ND ND 0.0e+00 0.0
1,2-Dichloropropane .ND ND 0.0e+00 0.0 1.7e-06 1.6e-08 1.7e-06 0.0
Trichloroethene ND ND 0.0e+00 0.0 2.2e-06 4,1e-08 2.3e-06 0.0
Benzene ND ND 0.0e+00 0.0 3.5e-04 3.2e-06 3.5e-04 5.2
Tetrachloroethene 2.3e+01 4.2e-01 2.3e+01 47.0 5.0e-03 9.2e-05 5.1e-03 75.6
1,1,2,2-Tetrachloroethane ND ND 0.0e+00 0.0 1.4e-05 2.4e-07 1.4e-05 0.2
Toluene 1.5e+01 2.8e-01 1.6e+01 31.6 ND ND 0.0e+00 0.0
Ethyibenzene 5.2e+00 4 .8e-02 5.3e+00 10.6 ND ND 0.0e+00 0.0
Styrene 1.3e-03 2.2e-05 1.4e-03 0.0 3.4e-06 5.7e-08 3.5e-06 0.1
Xylenes (mixed) 9.7e-01 8.9e-03 9.8e-01 2.0 ND ND 0.0e+00 0.0
SEMIVOLATILES
Naphthalene 1.0e+00 1.6e-02 1.1e+00 2.1 ND ND 0.0e+00 0.0
bis(2-ethylhexyl)phthalate - 1.1e+00 5.0e-03 1.1e+00 2.2 1.3e-04 6.0e-07 1.3e-04 1.9
Total Carcinogenic PAHs ND . ND 0.0e+00 0.0 9.7e-05 8.9e-07 9.8e-05 1.5
PESTICIDE/PCB
PCB ND ND 0.0e+00 0.0 1.0e-03 2.1e-05 1.0e-03 15.2
METALS
Barium 2.7e-02 7.3e-04 2.7e-02 0.1 ND ND 0.0e+00 0.0
Chromium VI 2.6e-02 7.2e-03 3.4e-02 0.1 ND ND 0.0e+00 0.0
Mercury 2.9e-02 2.4e-03 3.1e-02 0.1 ND ND 0.0e+00 0.0
TIC Groupings
Propyl Benzenes 3.9e-02 3.6e-04 3.9e-02 0.1 ND ND 0.0e+00 0.0
Ethyl Methyl Benzenes 2.1e-02 3.9e-04 2.2e-02 0.0 ND ND 0.0e+00 0.0
Diethyl Benzenes 2.2e-02 2.0e-04 2.2e-02 0.0 ND ND 0.0e+00 0.0
Methyl Ethenyl Benzenes 1.8e-02 1.7e-04 1.8e-02 0.0 ND ND 0.0e+00 0.0
Trimethyl Benzenes 3.8e-02 6.9e-04 3.9e-02 0.1 ND ND 0.0e+00 0.0
Dimethyl ethyl benzenes 1.6e-01 1.4e-03 1.6e-01 0.3 ND . ND 0.0e+00 0.0
Oxygenated Benzenes 2.0e-01 1.9e-03 2.0e-01 0.4 ND ND 0.0e+00 0.0
n-chain Alkanes 4.1e-01 3.8e-03 4.2e-01 0.8 ND ND 0.0e+00 0.0
Branched Alkanes 2.3e-01 2.1e-03 2.4e-01 0.5 ND ND 0.0e+00 0.0
Methylated Naphthalenes 9.7e-02 1.5e-03 9.9e-02 0.2 ND ND 0.0e+00 0.0



Table 7-33
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Soil Population: Onsite Resident
Source Area: Onsite Containment Area Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL

CONCERN )
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total
Non-Cyclic Acids 2.1e-01 2.0e-03 2.2e-01 0.4 ND ND 0.0e+00 0.0
Amines 2.6e-02 2.4e-04 2.7e-02 0.1 ND ND 0.0e+00 0.0
PCBs ND ND 0.0e+00 0.0 ND 1.8e-05 1.8e-05 0.3
Total Total Total Total Total Total Total Total
4.9e+01 8.2e-01 5.0e+01 100.0 6.6e-03 1.4e-04 6.8e-03 100.0

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are sumarized for applicable routes of exposure. Values for each route are
sumed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/

VERSION 6/19/91
[ACS.2020.BRAIN-T.W20




Table 7-34
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Soil Population: Onsite Resident
Source Area: Still Bottoms Treatment Lagoon Area Land Use: Future Site Conditions

HAZARD QUOTIENTS CANCER RISKS.
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total ¥ of Total Dermal Absorp. Ingestion Totat X of Total
VOLATILES
Methylene chloride 3.1e-01 4.5e-03 3.1e-01 0.1 5.9e-05 8.7e-07 6.0e-05 0.2
1,2-Dichloroethene (cis) 1.3e+00 2.3e-02 1.3e+00 0.2 ND ND 0.0e+00 0.0
Chloroform 8.2e+00 1.5e-01 8.3e+00 1.5 2.1e-04 3.9e-06 2.2e-04 0.6
1,2-Dichloroethane ND ND 0.0e+00 0.0 6.1e-05 1.1e-06 6.2e-05 0.2
2-Butanone : 8.2e-01 7.6e-03 8.3e-01 0.1 ND ND 0.0e+00 0.0
1,1,1-Trichloroethane 9.1e+00 1.7e-01 9.2e+00 1.6 ND ND 0.0e+00 0.0
Carbon tetrachloride 2.4e+02 3.7e+00 2.4e+02 42.6 9.2e-03 1.4e-04 9.3e-03 244
1,2-0ichloropropane ND ND 0.0e+00 0.0 5.0e-05 4.6e-07 5.0e-05 0.1
Trichloroethene ND ND 0.0e+00 0.0 3.1e-04 5.7e-06 3.2e-04 0.8
1,1,2-Trichloroethane 1.6e-01 1.4e-03 1.6e-01 0.0 1.5e-05 1.4e-07 1.6e-05 0.0
Benzene ND ND 0.0e+00 0.0 1.6e-04 1.5e-06 1.7e-04 0.4
4-Methyl -2-pentanone 2.3e+00 2.1e-02 2.4e+00 0.4 ND ND 0.0e+00 0.0
Tetrachtoroethene 6.2e+00 1.1e-01 6.3e+00 1.1 1.4e-03 2.5e-05 1.4e-03 3.6
Toluene 4.5e+00 8.2e-02 4.6e+00 0.8 ND ND 0.0e+00 0.0
Ethylbenzene 6.5e+00 6.0e-02 6.6e+00 1.2 ND ND 0.0e+00 0.0
Styrene 3.5e-02 5.7e-04 3.5e-02 0.0 8.9e-05 1.5e-06 9.0e-05 0.2
Xylenes (mixed) 3.7e-01 " 3.3e-03 3.7e-01 0.1 ND ND 0.0e+00 0.0
SEMJVOLATILES
bis(2-Chloroethyl) ether ND ND 0.0e+00 0.0 4.0e-03 3.7e-05 4.1e-03 10.7
1,2-Dichlorobenzene 6.0e-02 5.5e-04 6.1e-02 0.0 ND ND 0.0e+00 0.0
2-Methylphenol 1.4e-02 2.1e-04 1.4e-02 0.0 ND ND 0.0e+00 0.0
4-Methylphenol 4.2e-02 6.1e-04 4.2e-02 0.0 ND ND 0.0e+00 0.0
Isophorone 1.0e+00 9.3e-03 1.0e+00 0.2 3.6e-04 3.3e-06 3.6e-04 0.9
2,4-Dichtorophenol 4.3e-02 4.0e-04 4.4e-02 0.0 ND ND 0.0e+00 0.0
1,2,4-Trichlorophenol 8.5e-02 7.8e-04 8.6e-02 0.0 ND ND 0.0e+00 0.0
Naphthalene 8.7e+00 1.3e-01 ~  8.8e+00 1.6 ND ND 0.0e+00 0.0
Hexachlorobutadiene 1.6e+00 1.4e-02 1.6e+00 0.3 1.0e-04 9.5e-07 1.0e-04 0.3
Dimethylphthalate 2.5e-02 2.3e-04 2.5e-02 0.0 ND ND 0.0e+00 0.0
N-nitrosodiphenylamine ND ND 0.0e+00 0.0 1.1e-06 1.9e-08 1.1e-06 0.0
Hexachlorobenzene 7.0e-02 6.4e-04 7.0e-02 0.0 3.8e-05 3.5e-07 3.9e-05 0.1
Pentachlorophenol 9.2e-02 1.5e-03 9.4e-02 0.0 1.4e-04 2.3e-06 1.4e-04 0.4
Di-n-butylphthalate 3.0e-01 4.9e-03 3.0e-01 0.1 ND ND 0.0e+00 0.0
Butylbenzylphthalate 2.1e-01 3.4e-03 2.1e-01 0.0 ND ND 0.0e+00 0.0
bis(2-ethylhexy!)phthalate 2.0e+01 - 9.3e-02 2.0e+01 3.6 2.4e-03 1.1e-05 2.4e-03 6.4
Di-n-octyl Phthalate 7.6e-02 6.9e-04 7.6e-02 0.0 ND ND 0.0e+00 0.0
Total Carcinogenic PAHs ND ND 0.0e+00 0.0 5.6e-04 5.2e-06 5.7e-04 1.5

PESTICIDE/PCB



Table 7-34
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Soil Population: Onsite Resident
Source Area: Still Bottoms Treatment Lagoon Area Land Use: Future Site Conditions

HAZARD QUOTIENTS . CANCER RISKS
CHEMICAL OF POTENTIAL
" CONCERN
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. [Ingestion Total X of Total
gamma-BHC (Lindane) 1.4e-01 ' 2.6e-03 1.5e-01 0.0 2.4e-05 4. 4e-07 2.4e-05 0.1
Endosul fan | 1.9e+00 1.7e-02 1.9e+00 0.3 ND ND 0.0e+00 0.0
4,47-DDT 4.4e+00 4.0e-02 4.4e+00 0.8 3.2e-04 2.9e-06 3.2e-04 0.8
PCB ND ND 0.0e+00 0.0 1.8e-02 3.7e-04 1.8e-02 48.2
METALS
Antimony 3.0e+00 8.3e-02 3.1e+00 0.6 ND ND 0.0e+00 0.0
Barium 3.3e-01 9.0e-03 3.4e-01 0.1 ND ND 0.0e+00 0.0
Cadmium {food/soil) 2.2e+00 8.4e-02 2.3e+00 0.4 ND ND 0.0e+00 0.0
Chromium VI 5.7e-01 1.6e-01 7.2e-01 0.1 ND ND 0.0e+00 0.0
Lead 1.2e+02 3.2e+01 1.5e+02 26.5 ND ND 0.0e+00 0.0
Mercury 3.2e-01 2.6e-02 3.4e-01 0.1 ND ND 0.0e+00 0.0
Zinc 4.9e-02 8.1e-03 5.7e-02 0.0 ND ND 0.0e+00 0.0
TIC Groupings
Propyl Benzenes 7.4e-01 6.8e-03 7.5e-01 0.1 ND ND 0.0e+00 0.0
Propenyl Benzenes 8.7e-01 8.0e-03 8.8e-01 0.2 ND ND 0.0e+00 0.0
Ethyl Methyl Benzenes 3.7e-01 6.8e-03 3.8e-01 0.1 ND ND 0.0e+00 0.0
Diethyl Benzenes 4.0e-01 3.6e-03 4.0e-01 0.1 ND ND 0.0e+00 0.0
Methyl Propyl Benzenes 2.1e+00 2.0e-02 2.2e+00 0.4 ND ND 0.0e+00 0.0
Methyl Phenyl Benzenes 3.6e-01 5.5e-03 3.6e-01 0.1 ND ND 0.0e+00 0.0
Trimethyl Benzenes 1.7e-01 3.2e-03 1.8e-01 0.0 ND ND 0.0e+00 0.0
Dimethyl ethyl benzenes 1.5e+00 1.4e-02 1.5e+00 0.3 ND ND 0.0e+00 0.0
Tetramethyl Benzenes 1.3e-01 2.3e-03 1.3e-01 0.0 ND ND 0.0e+00 0.0
Oxygenated Benzenes 7.8e-02 7.1e-04 7.8e-02 0.0 ND ND 0.0e+00 0.0
Nitrogenated Benzenes 3.9e+01 3.6e-01 3.9e+01 7.0 ND ND 0.0e+00 0.0
Halogenated Alkanes 2.1e+00 . 3.8e-02 2.1e+00 0.4 ND ND 0.0e+00 0.0
n-chain Alkanes 3.0e+01 2.7e-01 3.0e+01 5.4 ND ND 0.0e+00 0.0
Branched Alkanes 7.6e+00 7.0e-02 7.7e+00 1.4 ND ND 0.0e+00 0.0
Methylated Naphthalenes 6.6e-01 1.0e-02 6.7e-01 0.1 ND ND 0.0e+00 0.0
Cyclic Ketones 6.2e-02 5.7e-04 6.3e-02 0.0 2.2e-05 2.0e-07 2.2e-05 0.1
Simple Alcohols 4.3e-02 3.9e-04 4,3e-02 0.0 ND ND 0.0e+00 0.0
Non-Cyclic Acids 3.0e-01 2.8e-03 3.0e-01 0.1 ND ND 0.0e+00 0.0
Amines 2.2e-02 2.0e-04 2.2e-02 0.0 ND ND 0.0e+00 0.0
Total Total Total Total Total Total Total Total
5.2e+02 3.8e+01 5.6e+02 100.0 3.8e-02 6.2e-04 3.8e-02 100.0

This table presents risk values for chemicals of potential concern which are associated with hazard quotients



Table 7-34
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Soil Population: Onsite Resident
Source Area: Still Bottoms Treatment Lagoon Area Land Use: Future Site COnd)tlons.

- HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL

CONCERN _ ]
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion

Total

X of Total

greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
sumed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/

VERSION 6/19/91
[ACS.2020.BRAIO-T.W20



Table 7-35
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0CE-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Soil Population: Onsite Resident
Source Area: Offsite Containment Area Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total X of Total
VOLATILES
Vinyl chloride ND ND 0.0e+00 0.0 9.2e-05 1.7e-06 9.3e-05 0.1
Methylene chloride 1.7e-01 2.5e-03 1.7e-01 0.0 3.3e-05 4.8e-07 3.3e-05 0.0
Acetone 7.0e+00 1.2e-01 7.1e+00 0.7 ND ND 0.0e+00 0.0
1,1-Dichloroethene . 1.7e+00 3.1e-02 1.7e+00 0.2 3.9e-03 7.1e-05 4.0e-03 2.6
1,1-Dichloroethane 1.9e-01 3.5e-03 1.9e-01 0.0 ND ND 0.0e+00 0.0
1,2-Dichloroethene (cis) 1.4e-01 2.4e-03 1.4e-01 0.0 ND ND 0.0e+00 0.0
Chloroform 1.1e+01 2.0e-01 1.1e+01 1.1 2.8e-04 5.2e-06 2.9e-04 0.2
1,2-Dichloroethane ND ND 0.0e+00 0.0 6.7e-04 1.2e-05 6.8e-04 0.4
2-Butanone 1.5e+02 1.4e+00 1.6e+02 15.2 ND ND 0.0e+00 0.0
1,1,1-Trichloroethane 6.5e+01 1.2e+00 6.6e+01 6.5 ND ND 0.0e+00 0.0
1,2-Dichloropropane ND ND 0.0e+00 0.0 1.5e-04 1.4e-06 1.6e-04 0.1
Trichloroethene ND ND 0.0e+00 0.0 3.5e-03 6.4e-05 3.5e-03 2.3
1,1,2-Trichloroethane 7.8e+00 7.1e-02 7.8e+00 0.8 7.6e-04 7.0e-06 7.7e-04 0.5
. Benzene ND ND 0.0e+00 0.0 1.4e-03 1.3e-05 1.5e-03 1.0
4-Methyl -2-pentanone 9.5e+01 8.7e-01 9.6e+01 9.4 ND ND 0.0e+00 0.0
Tetrachloroethene 1.8e+02 3.3e+00 1.8e+02 17.8 3.9e-02 7.2e-04 4.0e-02 26.2
Toluene 2.5e+01 4.6e-01 2.6e+01 2.5 ND ND 0.0e+00 0.0
Chlorobenzene 6.5e+00 3.6e-02 6.5e+00 0.6 ND ND 0.0e+00 0.0
Ethylbenzene 1.8e+01 1.6e-01 1.8e+01 1.8 ND ND 0.0e+00 0.0
Styrene 6.7e-02 1.1e-03 6.8e-02 0.0 1.7e-04 2.8e-06 1.7e-04 0.1
Xylenes (mixed) 3.9e+00 3.6e-02 3.9e+00 0.4 ND ND 0.0e+00 0.0
SEMIVOLATILES
Phenol 3.7e-02 6.1e-04 3.7e-02 0.0 ND ND 0.0e+00 0.0
bis(2-Chloroethyl) ether ND ND 0.0e+00 0.0 7.3e-03 6.7e-05 7.4e-03 4.9
1,4-Dichlorobenzene ND ND 0.0e+00 0.0 2.2e-06 4.0e-08 2.2e-06 0.0
1,2-Dichlorobenzene 1.0e-01 9.5e-04 1.0e-01 0.0 ND ND 0.0e+00 0.0
2-Methylphenol 6.5e-02 9.5e-04 6.6e-02 0.0 ND ND 0.0e+00 0.0
4-Methylphenol 2.0e-01 3.0e-03 2.1e-01 0.0 ND ND 0.0e+00 0.0
Isophorone 1.4e+00 1.3e-02 1.4e+00 0.1 4 .9e-04 4.5e-06 5.0e-04 0.3
2,4-Dimethylphenol 4.5e-01 4.1e-03 4.6e-01 0.0 ND ND 0.0e+00 0.0
Benzoic Acid 1.5e-01 2.1e-03 1.5e-01 0.0 ND ND 0.0e+00 0.0
1,2,4-Trichlorophenol 2.0e+00 1.9e-02 2.1e+00 0.2 ND ND 0.0e+00 0.0
Naphthalene 2.8e+01 4.3e-01 2.8e+01 2.8 ND ND 0.0e+00 0.0
Hexachlorobutadiene 5.8e+00 5.3e-02 5.9e+00 0.6 3.9e-04 3.6e-06 3.9e-04 0.3
Dimethylphthalate 4.1e-02 3.7e-04 4.1e-02 0.0 ND ND 0.0e+00 0.0
2,6-Dinitrotoluene ND ND 0.0e+00 0.0 1.7e-05 1.6e-07 1.7e-05 0.0
Acenaphthene 2.3e-02 2.1e-04 2.4e-02 0.0 ND ND 0.0e+00 0.0
Diethytphthalate 2.7e-02 2.5e-04 2.7e-02 0.0 ND ND 0.0e+00 0.0
Fluorene 6.0e-02 5.5e-04 6.1e-02 0.0 ND ND 0.0e+00 0.0



Table 7-35
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemicat Services Remedial Investigation
Griffith, Indiana

Medium: Soil Population: Onsite Resident
Source Area: Offsite Containment Area Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total X of Total
N-nitrosodiphenylamine ND ND 0.0e+00 0.0 4.4e-06 7.9e-08 4.5e-06 0.0
Hexachlorobenzene 1.9e-01 1.7e-03 1.9e-01 0.0 1.0e-04 9.4e-07 1.0e-04 0.1
Pentachlorophenol 2.6e-01 4.3e-03 2.6e-01 0.0 4.0e-04 6.6e-06 4.1e-04 0.3
Di-n-butylphthalate 1.5e+00 2.4e-02 1.5e+00 0.1 ND ND 0.0e+00 0.0
Fluoranthene 3.3e-02 3.0e-04 3.3e-02 0.0 ND ND 0.0e+00 0.0
Pyrene 5.7e-02 5.2e-04 5.8e-02 0.0 ND ND 0.0e+00 0.0
Butylbenzylphthalate 3.5e-01 5.7e-03 3.5e-01 0.0 ND ND 0.0e+00 0.0
bis(2-ethylhexyl)phthalate 1.1e+02 5.0e-01 1.1e+02 10.7 1.3e-02 6.0e-05 1.3e-02 8.6
Di-n-octyl Phthalate 5.4e-01 5.0e-03 5.5e-01 0.1 N ND 0.0e+00 0.0
Total Carcinogenic PAHs ND ND 0.0e+00 0.0 2.6e-02 2.3e-04 2.6e-02 17.0
PESTICIDE/PCB
alpha-BHC ND ND 0.0e+00 0.0 3.8e-05 3.5e-07 3.9e-05 0.0
beta-BHC ND ND 0.0e+00 0.0 3.1e-05 2.9e-07 3.2e-05 0.0
Aldrin 2.3e+00 2.1e-02 2.3e+00 0.2 5.1e-04 4.7e-06 5.1e-04 0.3
Heptachlor epoxide 3.8e-02 3.5e-04 3.8e-02 0.0 1.9e-06 1.8e-08 1.9e-06 0.0
4,4 -DDE ND ND 0.0e+00 0.0 2.8e-06 4.7e-08 2.9e-06 0.0
4,4 -DDD ND ND 0.0e+00 0.0 1.1e-05 9.9e-08 1.1e-05 6.0
4,47 -DDT . 1.4e-01 1.3e-03 1.4e-01 0.0 1.0e-05 9.3e-08 1.0e-05 0.0
PCB ND ND 0.0e+00 0.0 5.1e-02 1.1e-03 5.2e-02 34.6
METALS
Antimony 9.8e+00 2.7e-01 1.0e+01 1.0 ND ND 0.0e+00 0.0
Barium 1.8e-01 5.0e-03 1.9e-01 0.0 ND ND 0.0e+00 0.0
Cadmium (food/soil) 3.1e+01 1.2e+00 3.3e+01 3.2 ND ND 0.0e+00 0.0
Chromium VI 2.7e-01 7.5e-02 3.5e-01 0.0 ND ND 0.0e+00 0.0
Manganese 8.6e-02 1.9e-03 8.8e-02 0.0 ND ND 0.0e+00 0.0
Mercury 2.6e-01 2.2e-02 2.9e-01 0.0 ND ND 0.0e+00 0.0
Nickel 1.9e-02 1.0e-03 2.0e-02 0.0 ND ND 0.0e+00 0.0
Silver 4,0e-02 2.2e-03 4,2e-02 0.0 ND ND 0.0e+00 0.0
Zinc 2.9e-02 4.8e-03 3.4e-02 0.0 ND ND 0.0e+00 0.0
TIC Groupings
Propyl Benzenes 1.0e+00 9.3e-03 1.0e+00 0.1 ND ND 0.0e+00 0.0
Propenyl Benzenes 1.6e+00 1.4e-02 1.6e+00 0.2 ND ND 0.0e+00 0.0
Ethyl Methyl Benzenes 1.1e+00 2.1e-02 1.2e+00 0.1 ND ND 0.0e+00 0.0
Diethyl Benzenes 1.7e+00 1.6e-02 1.7e+00 0.2 ND ND 0.0e+00 0.0
Methyl Propyl Benzenes 1.8e+00 1.7e-02 1.8e+00 0.2 ND ND 0.0e+00 0.0
Trimethyl Benzenes 9.5e-01 1.7e-02 9.7e-01 0.1 ND ND 0.0e+00 0.0
Dimethyl ethyl benzenes 1.3e+00 1.2e-02 1.3e+00 0.1 ND ND 0.0e+00 0.0




Table 7-35
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Soitl Population: Onsite Resident
Source Area: Offsite Containment Area Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN

Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total X of Total

Tetramethyl Benzenes 2.8e-02 5.2e-04 2.9e-02 0.0 ND ND 0.0e+00 0.0
Oxygenated Benzenes 2.7e+00 2.5e-02 2.7e+00 0.3 ND ND 0.0e+00 0.0
Nitrogenated Benzenes 1.5e+02 1.4e+00 1.6e+02 5.2 ND ND 0.0e+00 0.0
n-chain Alkanes 1.7e+00 1.5e-02 1.7e+00 0.2 ND ND 0.0e+00 0.0
Branched Alkanes 3.0e+00 2.7e-02 3.0e+00 0.3 ND ND 0.0e+00 0.0
Ethers 1.4e-02 1.3e-04 . 1.4e-02 0.0 ND ND 0.0e+00 0.0
Methylated Naphthalenes 8.4e+00 1.3e-01 8.6e+00 0.8 ND ND 0.0e+00 0.0
Phthalates 4.7e-02 4.3e-04 4.7e-02 0.0 ND ND 0.0e+00 0.0
Methylated Phenols 5.1e-02 7.5e-04 5.2e-02 0.0 ND ND 0.0e+00 0.0
Methylated Ketones 4.1e-02 7.1e-04 4.2e-02 0.0 ND ND 0.0e+00 0.0
Cyclic Ketones 3.1e-02 2.8e-04 3.1e-02 0.0 1.1e-05 1.0e-07 1.1e-05 0.0
Diols 1.0e-01 9.3e-04 1.0e-01 0.0 ND ND 0.0e+00 0.0

Simple Alcohols 3.7e-01 3.4e-03 3.8e-01 0.0 ND ND 0.0e+00 0.0
Non-Cyclic Acids 6.1e+01 5.6e-01 6.2e+01 6.0 ND ND 0.0e+00 0.0
Amines 8.2e-02 7.6e-04 8.3e-02 0.0 ND ND 0.0e+00 0.0

Total Total Total Total Total Total Total Total
1.0e+03 1.3e+01 1.0e+03 100.0 1.5e-01 2.3e-03 1.5e-01 100.0

This table presenté risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
-summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/

VERSION 6/19/91
[ACS.2020.BRAIP-T.W20



Table 7-36
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Surface Soil Population: Onsite Resident
Source Area: Kapica - Pazmey Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total X of Total
VOLATILES
1,2-Dichloroethene (cis) 3.1e-02 5.4e-04 3.2e-02 0.0 ND ND 0.0e+00 0.0
Trichloroethene ND ND " 0.0e+00 0.0 3.1e-05 5.7e-07 3.2e-05 0.1
Benzene ND ND 0.0e+00 0.0 3.1e-06 2.8e-08 3.1e-06 0.0
4-Methyl-2-pentanone 4,2e-01 3.8e-03 4, 2e-01 0.1 ND ND 0.0e+00 0.0
Tetrachloroethene 3.1e+00 5.6e-02 3.1e+00 - 0.8 6.7e-04 1.2e-05 6.8e-04 1.5
Toluene 3.7e+00 6.8e-02 3.8e+00 0.9 ND ND 0.0e+00 0.0
Chlorobenzene 4.0e-02 2.2e-04 4 .0e-02 0.0 ND ND 0.0e+00 6.0
Ethylbenzene 3.3e+00 3.1e-02 3.4e+00 0.8 ND ND 0.0e+00 0.0
Styrene 5.0e-03 8.2e-05 5.0e-03 0.0 1.3e-05 2.1e-07 1.3e-05 0.0
Xylenes (mixed) 8.9e-01 8.2e-03 9.0e-01 0.2 ND ND 0.0e+00 0.0
SEMIVOLATILES
Isophorone 3.8e-02 3.5e-04 3.8e-02 0.0 1.3e-05 1.2e-07 1.3e-05 0.0
2,4-Dimethylphenol 1.9e-02 1.7e-04 1.9e-02 0.0 ND ND 0.0e+00 0.0
Naphthalene 1.1e+00 1.7e-02 1.1e+00 0.3 ND ND 0.0e+00 0.0
Pentachlorophenol 2.2e-03 3.6e-05 2.2e-03 0.0 3.3e-06 5.5e-08 3.4e-06 0.0
Di-n-butylphthalate ~4.1e-02 6.7e-04 4.1e-02 0.0 ND ND 0.0e+00 0.0
Butylbenzylphthalate 1.1e-02 1.8e-04 1.1e-02 0.0 ND ND 0.0e+00 0.0
bis(2-ethylhexyl)phthalate 4.2e+00 1.9e-02 4,2e+00 1.0 5.0e-04 2.3e-06 5.1e-04 1.1
Di-n-octyl Phthalate 1.5e-01 1.4e-03 1.5e-01 0.0 ND ND 0.0e+00 0.0
Total Carcinogenic PAHs ND ND 0.0e+00 0.0 5.4e-03 4.9e-05 5.4e-03 12.0
PESTICIDE/PCB
Aldrin 2.3e-01 2.1e-03 2.3e-01 0.1 5.0e-05 4 6e-07 5.0e-05 0.1
Endosul fan 1 6.5e-02 6.0e-04 6.6e-02 0.0 ND ND 0.0e+00 0.0
4,4'-DDD ND ND 0.0e+00 0.0 1.2e-06 1.1e-08 1.2e-06 0.0
PcB ND ND 0.0e+00 0.0 3.8e-02 7.7e-04 3.8e-02 85.1
METALS
Antimony 5.5e+00 1.5e-01 5.6e+00 1.4 ND ND 0.0e+00 0.0
Barium 2.1e+00 5.8e-02 2.2e+00 0.5 ND ND - 0.0e+00 0.0
Cadmium (food/soil) 3.2e+00 1.2e-01 3.3e+00 0.8 ND ND 0.0e+00 0.0
Chromium VI 1.6e+00 4.4e-01 2.0e+00 0.5 ND ND 0.0e+00 0.0
Lead 3.0e+02 8.2e+01 3.8e+02 91.8 ND ND 0.0e+00 0.0
Manganese 5.0e-01 1.1e-02 5.1e-01 0.1 ND ND 0.0e+Q0 0.0
Mercury 2.7e-01 2.3e-02 3.0e-01 0.1 ND ND 0.0e+00 0.0
Nickel 1.3e-01 7.0e-03 1.3e-01 0.0 ND ND 0.0e+00 0.0
Silver 1.1e-01 5.9e-03 1.1e-01 0.0 ND NO 0.0e+00 0.0
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Table 7-36
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Surface Soil Population: Onsite Resident
Source Area: Kapica - Pazmey Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total X of Total
Vanadium 1.8e-01 4.9e-03 1.8e-01 0.0 ND ND 0.0e+00 0.0
Zinc 3.4e-01 5.6e-02 4.0e-01 0.1 ND ND 0.0e+00 0.0
TIC Groupings
Propenyl Benzenes 4.1e-01 3.8e-03 4.2e-01 0.1 ND ND 0.0e+00 0.0
Ethyl Methyl Benzenes 7.2e-02 1.3e-03 7.3e-02 0.0 ND ND 0.0e+00 0.0
Trimethyl Benzenes 2.1e-02 3.9e-04 2.2e-02 0.0 ND ND 0.0e+00 0.0
Dimethyl ethyl benzenes 4.7e-02 4.3e-04 4.7e-02 0.0 ND ND 0.0e+00 0.0
n-chain Alkanes 3.8e-01 3.4e-03 3.8e-01 0.1 ND ND 0.0e+00 0.0
Branched Alkanes 4.1e-01 3.8e-03 4.2e-01 0.1 ND ND 0.0e+00 0.0
Non-Cyclic Acids 2.5e-01 2.3e-03 2.5e-01 0.1 ND ND 0.0e+00 0.0
Total Total Total Total Total Total Total Total
3.3e+02 8.4e+01 4.2e+02 100.0 4.4e-02 8.4e-04 4.5e-02 100.0

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the fotlowing relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are sumarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/

VERSION 6/20/91
[ACS.2020.BRA]Q-T.W20
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Table 7-37
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Sub-Surface Soil Population: Onsite Resident
Source Area: Kapica - Pazmey Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total X of Total
VOLATILES
1,1-Dichloroethene 3.4e-03 6.3e-05 3.5e-03 0.0 7.9e-06 1.4e-07 8.0e-06 0.0
1,2-Dichloroethene (cis) 1.1e-01 1.9e-03 1.1e-01 0.0 ND ND 0.0e+00 0.0
2-Butanone 1.4e-01 1.3e-03 1.4e-01 0.0 ND ND 0.0e+00 0.0
Trichloroethene ND ND 0.0e+00 0.0 4 .6e-05 8.4e-07 4.7e-05 0.3
Benzene ND ND 0.0e+00 0.0 2.2e-05 2.0e-07 2.2e-05 0.1
4-Methyl -2-pentanone 4.2e-01 3.8e-03 4.2e-01 0.1 ND ND 0.0e+00 0.0
Tetrachloroethene 3.1e+00 5.6e-02 3.1e+00 0.7 6.7e-04 1.2e-05 6.8e-04 3.8
Toluene 3.7e+00 6.8e-02 3.8e+00 0.9 ND ND 0.0e+00 0.0
Chlorobenzene 1.7e-01 9.6e-04 1.8e-01 0.0 ND ND 0.0e+00 0.0
Ethyltbenzene 3.3e+00 3.1e-02 3.4e+00 0.8 ND ND 0.0e+00 0.0
Styrene 5.6e-02 9.3e-04 5.7e-02 0.0 1.4e-04 2.4e-06 1.5e-04 0.8
Xylenes (mixed) 8.9e-01 8.2e-03 9.0e-01 0.2 ND ND 0.0e+00 0.0
SEMIVOLATILES
Isophorone 3.8e-02 3.5e-04 3.8e-02 0.0 1.3e-05 1.2e-07 1.3e-05 0.1
2,4-Dimethylphenol 1.9e-02 1.7e-04 1.9e-02 0.0 ND ND 0.0e+00 0.0
Naphthalene 1.1e+00 1.7e-02 1.1e+00 0.3 ND ND 0.0e+00 0.0
2,4-Dinitrotoluene 'ND ND 0.0e+00 0.0 1.9e-05 1.7e-07 1.9e-05 0.1
Pentachlorophenol 2.3e-02 3.8e-04 2.3e-02 0.0 3.6e-05 5.9e-07 3.6e-05 0.2
Di-n-butylphthatate 4.1e-02 6.7e-04 4.1e-02 0.0 ND ND 0.0e+00 0.0
Fluoranthene 1.2e-02 1.1e-04 1.2e-02 0.0 ND ND 0.0e+00 0.0
Pyrene 1.1e-02 1.0e-04 1.1e-02 0.0 ND ND 0.0e+00 0.0
Butylbenzylphthalate 1.1e-02 1.8e-04 1.1e-02 0.0 ND ND 0.0e+00 0.0
bis(2-ethylhexyl)phthalate 4.2e+00 1.9e-02 4.2e+00 1.0 5.0e-04 2.3e-06 5.1e-04 2.8
Di-n-octyl Phthalate 1.5e-01 1.4e-03 1.5e-01 0.0 ND ND 0.0e+00 0.0
Total Carcinogenic PAHs ND ND 0.0e+00 0.0 5.4e-03 5.0e-05 5.5e-03 30.7
PESTICIDE/PCB
Aldrin 5.9e-02 5.4e-06 6.0e-02 0.0 1.3e-05 1.2e-07 1.3e-05 0.1
Endosul fan 1 3.2e-02 2.9e-04 3.2e-02 0.0 ND ND 0.0e+00 0.0
pPcs ND ND 0.0e+00 0.0 1.1e-02 2.2e-04 1.1e-02 60.9
METALS
Antimony 5.5e+00 1.5e-01 5.6e+00 1.4 ND ND . 0.0e+00 0.0
Barium 2.1e+00 5.8e-02 2.2e+00 0.5 ND ND 0.0e+00 0.0
Cadmium (food/soil) 3.2e+00 1.2e-01 3.3e+00 0.8 ND ND 0.0e+00 0.0
Chromium VI 1.6e+00 4.4e-01 2.0e+00 0.5 ND ND 0.0e+00 0.0
Lead 3.0e+02 8.2e+01 3.8e+02 91.5 ND ND 0.0e+00 0.0



Table 7-37
SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06

American Chemical Services Remedial Investigation
Griffith, Indiana

Medium: Sub-Surface Soil Population: Onsite Resident
Source Area: Kapica - Pazmey Land Use: Future Site Conditions
HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF POTENTIAL
CONCERN
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total
Manganese 5.0e-01 1.1e-02 5.1e-01 0.1 ND ND 0.0e+00 0.0
Mercury 2.7e-01 2.3e-02 3.0e-01 0.1 ND ND 0.0e+00 0.0
Nickel 1.3e-01 7.0e-03 1.3e-01 0.0 ND ND 0.0e+00 0.0
Silver 2.8e-01 1.5e-02 2.9e-01 0.1 ND ND 0.0e+00 0.0
Vanadium 1.5e-01 4.1e-03 1.5e-01 0.0 ND ND 0.0e+00 0.0
Zinc 3.4e-01 5.6e-02 4.0e-01 0.1 ND ND 0.0e+00 0.0
TIC Groupings
Propyl Benzenes 2.5e-01 2.3e-03 2.5e-01 0.1 ND ND 0.0e+00 0.0
Propenyl Benzenes 4.1e-01 3.8e-03 4.2e-01 0.1 ND ND 0.0e+00 0.0
Ethyl Methyl Benzenes 1.7e-01 3.1e-03 1.7e-01 0.0 ND ND 0.0e+00 0.0
Methyl Propyl Benzenes 1.9e-01 1.7e-03 1.9e-01 0.0 ND ND 0.0e+00 0.0
Methyl Ethenyl Benzenes 5.7e-01 5.2e-03 5.8e-01 0.1 ND ND 0.0e+00 0.0
Trimethyl Benzenes 5.1e-02 9.3e-04 5.1e-02 0.0 ND ND 0.0e+00 0.0
Dimethyl ethyl benzenes 6.1e-02 5.6e-04 6.2e-02 0.0 ND ND 0.0e+00 0.0
n-chain Alkanes 3.8e-01 3.4e-03 3.8e-01 0.1 ND ND 0.0e+00 0.0
Branched Alkanes 4.1e-01 3.8e-03 4.2e-01 0.1 ND ND 0.0e+00 0.0
Non-Cyclic Acids 2.5e-01 2.3e-03 2.5e-01 0.1 ND ND 0.0e+00 0.0
Total Total Total Total Total Total Total Total
3.3e+02 8.4e+01 4.2e+02 100.0 1.8e-02 2.9e-04 1.8e-02 100.0

This table presents risk values for chemicals of potential concern which are associated with hazard quotients
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less
than both of these levels are not shown.

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse
health effect. These risk values are calculated using the following relationships:

Hazard Quotient = Chronic Daily Intake / Reference Dose

Cancer Risk = Chronic Daily Intake x Slope Factor

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound.

In some cases risks were not determined (ND) because reference doses or slope factors were not available.
JAH/ jah/

VERSION 6/19/91
[ACS.2020.BRAIR-T.W20



Table 7-38

SUMMARY OF HAZARD INDICES AND CANCER RISKS FOR POTENTIALLY EXPOSED POPULATIONS
American Chemical Services NPL Site
Remedial Investigation

Population/Exposure
Pathway

0ff-Site Resident-Adult

Groundwater, Lower
Aquifer

Ambient Air, VOC
Ambient Air, Dust

Population Total

0ff-Site Resident-Child

Groundwater, Upper
Aquifer

Population Total

Trespasser-Child

Surface Soils,
Kapica-Pazmey

Surface Water
Sediment

Ambient Air, VOC
Ambient Air, Dust

Population Total

ACS Worker
Ambient Air, VOC
Ambient Air, Dust

Population Total

Griffith, Indiana

Hazard Indices

Cancer Risks

Table Dermal Dermal .
Number Ingestion Absorption Inhalation Ingestion Absorption Inhalation
CURRENT LAND USE CONDITIONS--ccmcmcmcmmmamma e e e me e
7-19  8.1le-01 2.7e-02 3.5e-01 2.6e-04 1.6e-06 2.7e-05
7-20 - - 9.3e-01 - - 1.6e-04
7-21 - - 3.4e-04 - - 5.2e-09
2.1e+00 4.5e-08
7-22  3.2e+00 1.5e+02 - 2.8e-04 1.7e-02 -
1.5e+02 1.7e-02
7-23  5.6e+01 1.3e+02 - 1.9e-04 5.5e-03 -
7-24  2.0e-02 1.3e+00 - 1.9e-06 1.6e-04 -
7-25 6.7e-04 8.7e-02 - 3.5e-06 2.le-04
7-26 - - 5.3e+00 - - 2.9e-04
7-27 - - 3.9e-04 - - 2.0e-09
1.9e+02 6.4e-03
7-28 - - 9.9e+00 - - 1.6e-03
7-29 - - 7.4e-04 - 1.1e-08
9.9e+00 1.6e-03




Table 7-38
(Continued)

Hazard Indices Cancer Risks

Population/Exposure Table Dermal ) . Dermal _
Pathway Number Ingestion Absorption Inhalation Ingestion Absorption Inhalation

----------------------------------------- FUTURE LAND USE CONDITIONS---ecmomceca e cccca i cmeecic e e
On-Site Resident - On-Site
Containment Area
Groundwater, Lower
Aquifer 7-30  9.3e-01 3.le-02 3.5e-01 3.5e-04 2.le-06 3.9e-05
Groundwater, Upper ' '
Aquifer 7-31  2.0e+02 2.0e+01 1.1e+02 6.0e-02 9.7e-03 1.7e-02
Surface Water 7-24 2.0e-02 1.3e+00 - 1.9e-06 1.6e-04 -
Sediment 7-25 6.7e-04 8.7e-02 - 3.5e-06 2.le-04
Ambient Air, VOC 7-32 - - 1.6e+01 - - 2.7e-03
Soils 7-33  8.2e-01 4.9e+01 - 1.4e-04 6.6e-03 -
Population Total* 4.0e+02 §.7e-02
On-Site Resident - Still
Bottoms and Treatment
Lagoons .
Groundwater, Lower
Aquifer 7-30  9.3e-01 3.1e-02 3.5e-01 3.5e-04 2.l1e-06 3.9e-05
Groundwater, Upper
Aquifer 7-31 2.0e+02 2.0e+01 1.1e+02 6.0e-02 9.7e-03 1.7e-02
Surface Water 7-24  2.0e-02 1.3e+00 - 1.9e-06 1.6e-04 -
Sediment 7-25 6.7e-04 8.7e-02 - 3.5e-06 2.le-04
Ambient Air, VOC 7-32 - - 1.6e+01 - - 2.7e-03
Soils 7-34  3.8e+01 5.2e+02 - 6.2e-04  3.8e-02 -
Population Total* 9.1e+02 1.3e-01
On-Site Resident - Off-
Site Containment Area
Groundwater, Lower .
Aquifer 7-30  9.3e-01 3.1le-02 3.5e-01 3.5e-04 2.1e-06 3.9e-05
Groundwater, Upper .
Aquifer 7-31  2.0e+02  2.0e+01  1.le+02 6.0e-02 9.7e-03 1.7e-02
Surface Water 7-24  2.0e-02 1.3e+00 - 1.9e-06 1.6e-04 -
Sediment 7-25 6.7e-04 8.7e-02 - 3.5e-06 2.1e-04
Ambient Air, VOC 7-32 - - 1.6e+01 - - 2.7e-03
Soils 7-35 1.3e+01 1.0e+03 - 2.3e-03 1.5e-01 -
Population Total* 1.4e+03 2.40e-01




Table 7-38
{Continued)

Hazard Indices

Cancer Risks

Population/Exposure Table Dermal Dermal _
Pathway Number Ingestion Absorption Inhalation Ingestion Absorption Inhalation

On-Site Resident -

Surface Soils,

Kapica-Pazmey

Groundwater, Lower

‘Aquifer 7-30  9.3e-01 3.le-02 3.5e-01 3.5e-04 2.1le-06 3.9e-05

Groundwater, Upper

Aquifer 7-31  2.0e+02 2.0e+0l 1.1e+02 6.0e-02 9.7e-03 1.7e-02

Surface Water 7-24 2.0e-02 1.3e+00 - 1.9e-06 1.6e-04 -

Sediment 7-25 6.7e-04 8.7e-02 - 3.5e-06 2.1le-04

Ambient Air, VOC 7-32 - - 1.6e+01 - - 2.7e-03

Soils 7-36  8.4e+01  3.3et+02 - 8.4e-04  4.4e-02 -

Population Total* 7.6e+02 1.3e-01

On-Site Resident-

Soils All depths

Kapica-Pazmey

Groundwater, Lower

Aquifer 7-30  9.3e-01  3.1le-02 3.5e-01 3.5e-04 2.le-06 3.9e-05

Groundwater, Upper

Aquifer 7-31  2.0e+02 2.0e+01 1.1e+02 6.0e-02 9.7e-03 1.7e-02

Surface Water 7-24  2.0e-02  1.3e+00 - 1.9e-06 1.6e-04 -

Sediment 7-25. 6.7e-04 8.7e-02 - 3.5e-06 2.2e-04

Ambient Air, VOC 7-32 - - 1.6e+01 - - 2.7e-03

Soils 7-37 8.4e+01 3.3et02 - 2.9e-04 1.8e-02 -

Population Total* 7.6e+02 1.1e-01



Table 7-38
(Continued)
Hazard Indices Cancer Risks
Population/Exposure Table Dermal ) . Dermal .
Pathway Number Ingestion Absorption Inhalation Ingestion Absorption Inhalation
-------------------------------------------- Multi-Population Assessment (1) -----ececmcoccccocmmamna-

0ff-Site Resident - Adult & Off-Site Resident - Child

0ff-Site Resident Adult
Groundwater, Lower

Agquifer 7-19 8.le-01 2.7e-02 3.5e-01 2.6e-04 1.6e-06 2.7e-05
Ambient Air, VOC 7-20 - - 9.3e-01 - - 1.6e-04
Ambient Air, Dust 7-21 - - 3.4e-04 - - 5.2e-09

0ff-Site Resident-Child
Groundwater, Upper
Aquifer 7-22  3.2e+00 1.5e+02 - 2.8e-04 1.7e-02

Population Total 1.6e+02 1.7e-02

Off-site Resident - Adult & Trespasser - Child (2)

0ff-Site Resident-Adult
Groundwater, Lower

Aguifer 7-19  8.le-01 2.7e-02 3.5e-01 2.6e-04 1.6e-06 2.7e-05
Ambient Air, VOC 7-20 - - 9.3e-01 - - 1.6e-04
Ambient Air, Dust 7-21 - - 3.4e-04 - - 5.2e-09
Trespasser-Child
Surface Soils, 7-23  5.6e+01  1.3e+02 - 1.9e-04 5.5e-03 -

Kapica - Pazmey

Surface Water 7-24  2.0e-02 1.3e+00 - 1.9e-06 1.6e-04 -
Sediment 7-25 6.7e¢-04 8.7e-02 - 3.5e-06 2.le-04
Ambient Air, VOC 7-26 - - 5.3e+00 - - 2.9e-04
Ambient Air, Dust 7-27 - - 3.9e-04 - - 2.0e-09
Population Total 1.9e+02 6.8e-03
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Table 7-38
(Continued)
Hazard Indices Cancer Risks
Population/Exposure Table Dermal _ Dermal .
Pathway Number Ingestion Absorption Inhalation Ingestion Absorption Inhalation

0ff -Site Resident - Adult & Off-Site Resident - Child & Trespasser - Child (2)

0ff-Site Resident Adult
Groundwater, Lower

Aquifer 7-19  8.1le-01 2.7e-02 3.5e-01 2.6e-04 1.6e-06 2.7e-05
Ambient Air, VOC 7-20 - - 9.3e-01 - - 1.6e-04
Ambient Air, Dust 7-21 - - 3.4e-04 - - 5.2¢-09

0ff-Site Resident-Child
Groundwater, Upper

Aquifer 7-22  3.2e+00 1.5e+02 - 2.8e-04 1.7e-02 -
Trespasser-Child

Surface Soils, 7-23  5.6e+01  1.3e+02 - 1.9e-04 5.5e-03 -

Kapica - Pazmey

Surface Water 7-24  2.0e-02 1.3et+00 - 1.9e-06 1.6e-04 -
Sediment 7-25 6.7e-04 8.7e-02 - 3.5e-06 2.le-04
Ambient Air, VOC 7-26 - - 5.3e+00 - - 2.9e-04
Ambient Air, Dust 7-27 - - 3.9e-04 - - 2.0e-09
Population Total 3. 83e+02 2.3e-02

0ff-Site Resident - Adult & ACS Worker (3)

0ff-Site Resident Adult

Groundwater, Lower

Aquifer 7-19  8.le-01 2.7e-02 3.5e-01 2.6e-04 1.6e-06 2.7e-05
Ambient Air, VOC 7-20 - - 9.3e-01 - - 1.6e-04
Ambient Air, Dust 7-21 - - 3.4e-04 - - 5.2e-09
ACS Worker ’

Ambient Air, VOC 7-28 - - 9.9e+00 - - 1.6e-03
Ambient Air, Dust 7-29 - - 7.4e-04 - 1.1e-08
Population Total 1.2e+01 2.1e-03
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Table 7-38
(Continued)

Total population hazard indices and cancer risks for future site residents were calculated by
incorporating values for groundwater in the upper aquifer.

In addition to the current use exposures that exist for each population as described above, it is

possible that a trespasser may also be an off-Site resident, and On-Site workers may be an off-Site
resident. Thus, whi?e pathways have been combined for each individual population, populations have
also been combined, as appropriate (e.g., off-Site resident and trespasser) to evaluate the maximum
exposure of a population through current land use conditions that is reasonably expected to occur at

the Site.

The amount of exposure time to contaminants in air as a trespasser (3 hours/day, 52 days/year, 10
years) is 1.2% of the off-Site resident (24 hours/day, 182 days/year, 30 years{. Because making this
adjustment does not significantly alter the total mu%ti-popu1ation risk, individual population risks
were directly added in order to evaluate maximally exposed population risks.

Similarly, ACS exposure to contaminants in air while working on-Site (8 hours/day, 130 days/year, 30
years) is 23.8% of the exposure conditions assumed for the off-Site resident (24 hours/day, 182
days/year, 30 {ears). This difference does not have a substantial impact on the total multi-
population risk. Individual population risks were directly added in order to evaluate maximally

exposed population risks.
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